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The  Right  Honourable 

The  Lord  Shannon, 


MY  LOKT>, 

SUCH  was  the  merit  of  the  Honou- 
rable Mr.  "Bojle^  fuch  his  abilities  and 
public  fpirit,  that,  perhaps,  no  man 
ever  deferved  a  greater,  or  bore  a  fairer 
charafter.  The  honour  he  reflefts  upon 
bis  noble  family  and  your  Lordftiip,  is 
worthy  of  that  he  derives  from  thence. 
Never  were  a  polite  education  and  a 
philofophical  genius  improved  more  to 
the  advantage  of  mankind,  to  private 
fatisfaftion  and  true  glory,  than  by  the 
great  Mr.  "Boyle  ^  that  noble  example  for 
the  imitation  of  men  of  plentiful  for- 
tunes, and  a  philofophical  talte,  in  laying 
out  their  lives  to  their  own  and  the  pub- 

14G363  li<^ 


rhe  T>EDICJTI0U 

lie  advantage.  And  whence  can  we  with 
more  juftice  expe6l,  or  whence  more 
frequently  arife,  fuch  bright  examples, 
than  from  your  Lordfhip  s  noble  family, 
which  inherits  the  virtues  that  have  ren- 
der'd  the  name  of  Mr.  "Bojfle  fo  deferved- 
ly  famous  ? 

The  two  former  volumes  of  the 
abridgment  of  his  incomparable  philo- 
fophical  writings  being  put  under  the 
protetlion  of  competent  judges  j  this 
third  begs  your  Lordlhip  s  acceptance ; 
that  the  whole  may  be  fubmitted  to 
fuch  as  know  to  fet  a  juft  value  upon 
philofophical  merit,  and  have  a  natural 
and  tender  regard  for  the  original  author. 

I  am^ 

May  ic  plcafc  your  Lordfliipj 

%ur  Lordjhifs  moH  humble, 

moH  obedient. 
And  moH  devoted  Servant, 


Peter  Shaw 
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NAtural  bijiory  feems  atprefent  to  lie  under  fome  difgrace^ 
fip<m  account  of  the  fmaU  benefit  that  is  prefumed  to 
arife  from  thefiudy  of  it.  Jlndy  indeed ^  if  a  notion  he  for ^ 
med  of  the  whole  thereby  from  a  few  of  its  parts  which  have 
heen  dryly  treated  hy  fome  virtmfi^  a  rigid  philofopher  might  he 
apt  to  condemn  it  as  trifling  and  almoji  nfelefs  to  mankind. 
A  real  philofophic  genius ^  hent  upon  its  own  improvement ^  fees 
with  indignation^  the  life  of  a  virtuofo  fpent  among  fhells  and 
infers  ;  and  wifhes  the  fame  time  and  application  laid  out  to 
nobler  purpofes.  T^efe  things y  however ^  have  their  ufe ;  and  we 
ou^ht  not  to  defpife  all  that  we  our  felves  have  no  relifh  for. 
Tjjere  will^  and  'tis  necejfary  there  fhould  he  men  of  various 
taftes ;  and  'tis  happy  for  the  world  that  no  part  of  philofophy 
remains  uncultivated.  Sut  if  any  man  has  a  defpicahle  opinio 
on  of  natural  hijiory  in  general ^  let  him  look  upon  it  in  that 
view  wherein  Mr*  Boyle  confider'd  it  \  for  here^  as  in  every 
thing  elfcy  our  excellent  author  has  regarded  ufefulnefs  and  the 
hen^t  of  mankind.  Natural  hifiory^  as  managed  by  bim^  has 
no  fuperfiuous  branches  ,•  nothing  that  barely  amufes  the  mind^ 
without  gratifying  and  delighting  it  i  nothing  that  entertains 
the  fancy ^  without  being  ferviceable  in  life :  and  his  hiftovy  qf 
the  air^  bis  way  of  making  jalt-water  frefh^  &c.  are  eminent 
injiances  of  it.  Sut  natural  hiftoryy  in  its  extent ^  he  found  ta 
he  a  very  large  fields  that  required  a  great  number  of  hands  to 
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tig  employ' d  in  it ;  and  tber^orcy  to  tender  it  "as  ftfifid  and  com^ 
pkte  as  pofftbk,  he  endeavoured  to  engage  Tnany  ^  his  friends 
in  the  Jiudy  thereof,  -''/ojat  bis-  £^mr  to  difirihute  aU 
fitch  large  undertakings  under  proper  heads ,  and  fo  difpefe  if 
thofc  heads  feparately  to  perfons  whom  be  refpe^ivefy  knew  well 
qualified  to  cultivate  and  improve-  them.  .  Sut  he  found  few 
fticb  diligent  fearcbers  into  nature  as  himfelf;  and  therefore 
recehed  little  ajfiflance  in  this -way  from  bis  friends.  Hence 
fever al  parts  of  his  fchemes  <f  titles  remain  unfpoken  to^  and 
this  is  particukirly  the  cafe  in  the  foHewing  biftory  if  the  air, 
Mr.  Boyle,  however,  performed  wonders  (fhimfeff^i  bis  inquiji- 
tive  genius  lead  him  to  abundance  <f  particulars  which  efcape 
the  knowledge  of  others  i  and  tbefe  he  generoii/Iy  communicates* 
Jf ere  this  prd^ice  encouraged y  and  were  more  beads  and  bands 
employ  d  ^ter  the  fame  manner,  the  world  might  in  time  fee 
what  Mr.  Boyle  has  here  laid  the  foundation  if,  a  complete  «<#-' 
tural  hificry  i  ly  means  wherepf  philefophy  it  fe^  woud,  at 
length,  he  completed  alfif* 
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C  O   U   N  T  R  Y. 


TH  £  general  heads  for  the  natural  hifiory  of  a  country  will 
relpefl:  the  heavens,  the  air,  the  water,  and  the  earth. 
To  the  firfi  belong  the  longitude  and  latitude  of  the    Th$biMvens. 
place,  and  confequently    the    length    of   the  longeft  and 
Ihorteli  days,  the  climate,  parallels,  and  the  vifible  fix'd  ftars  j  with 
the  conftellations  whereto  'tis  faid  to  be  fubjeft. 

Of  the  air  may  be  obferved  its  temper,  as  to  heat,  drynefs  and 
moifture,  wi^ji^thp  meafures  of  them  j  its  weight,  clearnefs,  refraftive 
power,  fubtilty  or  grofsnefs,  its  abounding  with,  or  wanting  an  efurine 
(alt  J  its  variation  according  to  the  feveral  feafbns  of  the  year,  and 
the  times  of  th^day :  how  long  the  feveral  kinds  of  weather  continue  ; 
what  lore  of  iWteors  the  air  moft  commonly  breeds  j  in  what  order 
they  -are  generated,  and  how  lo^SJjb^y  ufually  laft:  to  what  winds  'tis 
liable  \  whether  any  of  them  be  tH^j^,  ordinary,  &c.  What  difeafes 
are  epidemical,  that  are  fuppos'd  to  arife  from  the  air  :  to  what 
other  difeafes  the  cpuntry  is  fubjeft,  in  the  produfliion  whereof  the 
air  is  concerned.  What  is  the  ufual  ftate  of  the  air  as  to  the  health 
of  the  inhabitants^  and  with  what  conftitutions  it  agrees  better  or 
worfe  than  others.  The  gravity  of  the  air  is  to  be  learnt  by  the  ba- 
rometer. 

With  regard  to  the  water  are  to  beconfiderM  the  fea,its  depth,  fpecific 
gravity,  difference  of  faltnefs  in  different  places,  the  plants,  infers,  and 
fiihes  to  be  found  in  it,  tide?,  with  refpeil  to  the  adjacent  lands,  cur- 
reiits,    whirl-pooU,    c^c.     rivers,    their    bignefs,  courle,  inundations, 

tafte^ 
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NAT.HisT.tafte,  fubterraneous  paffages,   fruitfulnefs,  &c.    lakes,    ponds,  fprings> 

^^^^•V'N^i^  and  efpecially  mineral  waters  ;  their  kinds,  qualities,  virtues,  and  how 

examined  i  the  forts    of  fiflies,  their  frze   and  goodnefs,   plenty,  (ea- 

fons,  ways  of  breeding,   haunts,   and  the  methods   of  taking  them  • 

efpecially  thole  that  are  not  purely  mechanical. 

Thiisrtk.       hi  the    earth  may  be  obferved    it  felf,  with    its    inhabitants    and 
produftions,  as    well  internal    as  external  ^    its  dimenfions,  fituation 
eaft,  weft,  fouth,   or  north  •,  its  figure,  plains^  hills  or  valleys  ^   their 
extent,  the  height  of  the  mountains,  either  in  refpeft  of  the  neigh- 
bouring valleys,  or  the  level  of  the  fea  ^  whether   the  mountains  lie 
Icatter'd  or  in  ridges  ^   and  whether  thofe   run  north  or  fouth,  eaft 
or  weft,  &c.    What  promontories,  fiery,  or  fmoaking   hills,  c^c*.   the 
country  has^  whether  fubjeft  to  earthquakes  or  not.    Whether  the 
country  is  coherent,  or  much  broken  into  iflands.    What  declination 
the  magnetic  needle  has  in  feveral  places  at  the  fame  time  ^  and  how 
much  it  varies  in  different  times  at  the  fame  place :  whether  before  • 
hurricanes,  the  needle  lofes  its  direftion  towards  the  north  ^  and  turns 
equally  to  all  the  points  of  the  compafs.    The  nature  of  the  foil,  whe- 
ther of  clay,  fand,  gravel,  chr.  its  peculiar  qualities,  and  produftions  as 
to  minerals,  vegetables  and  animals/  and  how  all  thefe  are  or  may  be 
farther  improved  for  the  benefit  of  man. 
inbMbitMHts.     Under  inhabitants  are  to  be  confidered  both  the  natives  and  the^ 
ftrangers  who  have  been  long  fettled  there  •,   particularly  as  to  their  fta- 
ture,  fliape,  features,  ftrength,  ingenuity,  diet,  inclinations  and  cuftoms, 
that  feem  not  due  to  education.    In  the  women,  their  fruitfulnefs  or 
barrennefs,  their  eafie  and  hard  labour,  with  their  exerciles  and  diet  j 
the  difeafes,    with  their  fymptoms,  and  the  diet,  air,  e^r.   that   in- 
fluence  them. 

FigitMif.  The  external  produftions  are  treesj  fruits,  plants,  &c.  with  the 
peculiarities  obfervable  in  them,  hi  what  foils,  and  with  what  cul- 
ture they  thrive  beft  j  with  what  animals  or  infefts  the  country 
abounds,  and  to  what  ufe  applied  by  the  inhabitants,  as  to  food, 
phyfic,  furgery,  c^c. 

Wmrsh.  By  the  internal  produftions  of  the  earth  are  here  underflood 
things  generated  in  the  bowels  ot  it,  either  to  the  benefit  or  hurt  of 
man.  Under  thele  are  comprehended  metals,  minerals,  ftones,  preci- 
ous or  common.  To  examine  how  the  beds  of  them  lie  in  reference  to 
north  or  fouth,  &c.  What  clays  and  earths  are  afforded,  with  their 
the  phyfical  or  other  ufesj  what  coals,  falts,  or  falt-fprings,  alum,  vi- 
triol, lulphur,  c^.  The  number  of  mines,  their  fituation,  depth,  figns, 
waters,  damps,  quantities  of  ore,  extraneous  things,  and  ways  of  re- 
ducing their  ores  into  metals,  c^c. 

Tr$dUhnt,      Add  to  thefe  the  inquiries  about  traditions  of  all  particular  things 

relating  to  the  country,  fuch  as  are   either  peculiar  to  itj  or  at  leaft 

uncommon  ellewhere. 

En- 
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Enquiries  that  require  learning  or  skill  to  aiifwer  \  with  propofals  Nat.Hist. 
for  ways  to  enable  men  to  give  anlwers  to  fuch  more  difficult  enqui-  ^y'^/^^'^ 

To  obferve  the  declination  of  the  compafs  in  different  longitudes  and  la-   Hmdfhs^ 
titudes  J  letting  down  the  method  by  which  the  obfervation  was  made.  tl^Juk. 

To  obferve  the  dipping-needle,  in  the  like  manner. 

To  obferve  the  odour,  colour,  and  tafte  in  fea-water  \  the  proportion  of 
its  fait  in  different  places  \  whether  in  the  lame  fea  it  be  conftantly  the 
lame  \  and  what  are  the  particularities  of  that  lea-water,  where  Ihips 
cables  Iboneft  rot,  and  where  they  are  beft  preferved. 

To  remark,  if  there  be  near  the  fouth  pole  a  conftant  current,  fet- 
ting  from  the  Ibuth  fo  forcibly,  that  ihips  with  a  ftiff  gale  can  hard- 
ly make  way  againft  it  \  and  near  the  north,  a  current  forcibly  carry- 
ing Ihips  towards  the  pole  \  or  if  this  motion  reciprocate  once  in  half 
a  year. 

To  obferve  what  fubterraneous  paflages  there  are,  whereby  leas 
commxmicate  with  one  another. 

What  effieft  the  winds  have  upon  the  leas ;  and  how  far  from  the 
lurface  they  agitate  the  waters. 

The  ebbings  and  Sowings,  with  the  age  of  the  moon  when  the  neap 
and  fpring-tides  happen  \  to  what  height  it  ebbs  and  flows  at  thele 
times  upon  the  coaft,  or  the  iflands  far  off  in  the  fea  j  and  if  it  flow 
there  differently  from  the  tides  near  the  main  land^  and  how  much 
fooner  it  begins  on  one  fide  than  another.  ^ 

To  mark  narrowly  the  way  ot  coming  into  particular  creeks  and 
harbours  j   with  their  bearings  and  diftances  from   the   neighbouring 

places. 

To  Ibimd  all  along  at  com'ng  in  \  and  to  mark  the  depths  and 
Ihallows  near  the  flioar,  or  farther  off  from   the  coaft,  as  alfo  near 

ihelves  or  banks. 

To  mark  in  the  founding  not  only  the  depth,  but  all  the  grounds,  whe- 
ther clayie,  fandy  or  oufie,  &c.  To  mark  whether  the  fea  always  rifes 
towards  the  Ihore,  unlefs  accidentally  hindered.  How  the  bottom  of 
the  fea  differs  from  the  fur  face  of  the  earth  j  with  the  ftones  and  mi- 
nerals to  be  found  there. 

To  take  notice  of  the  winds,  their  changes,  or  fet  times  of  blowing, 
and  in  what  longitude  and  latitude,  efpecially  the  trade-winds  \  upon 
what  coaft  the  trade-winds  are  moft  frequent-,  and  by  what  fignsthey 

may  be  forefeen. 

To  obferve  and  record  all  extraordinary  meteors,  lightnings,  thun- 
ders, and  their  effefts,  Ignts  fatuij  comets,  &c.  marking  the  places  of 
their  appearing  and  difappearing. 

To  examine  the  weights  of  the  feveral  waters  that  occur,  both  near 
the  upper  and  lower  part  of  the  fea ;  the  power  afcribed  to  the  fea 
of  throwing  up  amber,  ambergreece,  &€.  and  its  Ihining  in  the  night. 

The 
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;.  Kikt^Hf  rr.  The  medicinal  virtues  of  the  fta ;  efpecially  in  the  hydrophobia.    Its  viri 
"^tt^^V^V./  tue  to^manure  land  ^  and  to  learn  what  plants  thrive  beft  with  fea-waten 

rsam>iuf9r  Whether  the  country  wherein  the  mines  are,  be  mountainous,  plain, 
^iS^! '-'  '  or  diftinguifh'd  with  valleys?  And  in  cafe  it  be  mountainous,  what 
■'  .  ■  kind  of  hills  are  they,  whether  high,  low,  or  indifferently  elevated?. 
Whether  alraoft  equal,  or  very  unequal  in  height?  Whether  fruit- 
fill  or  barren.^ 'cold  or  temperate;  rocky  or  not;  hollow  or  folid? 
Whether  they  run  in  ridges,  or  feem  confufedly  plac'd ;  and  if  the 
former,  what' way  the  ridges  run,  north  or  fouth,  &c?  and  whether 
'  they  run  nearly  parallel  to  one  another  ? 

What  the  country  produces,  and  what  in  moft  plenty  ? 

What  cattle  it  fuftains?  Whether  they  have  any  thing  peculiar  in 
point  of  bignefs,  colour,  longevity,  fitnefs  ol:  unfitnefs  for  food,  cf-c* 
which  may  rather  be  attributed  to  the  peculiar  nature  of  the  place^' 
than  the  barrennefs  of  the  foil,  or  other  manifeft  caufes? 

What  health  the  inhabitants  enjoy  ?  What  dileafes  they  are  fiib^ 
jefl:  to,  and  to  what  not  ?  And  what  remedies  are  known  for  the  epi- 
demic difeafes  of  the  place  I 

What  plenty  of  rivers,  brooks, .  lakes,  fprings,  &€•  in  the  place  i  the 
colour,  tafte,  c^r.  of  them;  and  how  they  afFeft  the  health  dTfucK  a% 
ale  them? 

How  the  air  is  difpofed  as  to  heat  or  cold,  calms  or  winds ;  and 
whether  thefe  winds  'proceed  from,  or  are  infefted  with  fubterraneous 
fleams  ?    Whether  thefe  fleams  are  clear^  or  foggy  ? 

Whether  the  foil  near  the  furface  of  the  earth  be  ftony  ;  and  if  fo,' 
what  fort  of  ftones  it  abounds  with  •,  whether  the  foil  be  clayie,  marly,, 
or  chalky ;  and  of  how  many  kinds  it  is ;  and  by  what,  properties 
they  are  diftinguifhM  ? 

By  what  figns  a  mine  is  conjeftured  to  be  in  a  place  ? 

And  as  thefe  figns  are  either  above  or  beneath  the  furface  of  the 
earth,  it  muft  be  farther  inquired  whether  the  ground  be  made  barren 
by   metalline  or    mineral  effluvia  ? 

What  trees  or  plants  grow  moft  plentifully  in  thefe  places,  and 
whether  they  thrive  well  or  ill  ?  Whether  they  be  difcolourM  in  their 
leaves,  or  have  their  outfxdes  chang'd? 

What  alteration  is  produced  in  the  waters  of  the  place,  either  as 
to  their  colour,  tafle,  fmell,  weight ;  or  what  matter  they  leave  upon 
the  ftones  they  run  over  ? 

Whether  fnow  or  ice  continue  as  long  in  thefe  as  in  the  neigh- 
bouring places  ? 

Whether  the  dew  that  falls  on  the  ground  will  difcolour  white  lin- 
en? And  whether  the  rain  will  difcolour  cloaths,  or  afford  any  refi- 
dence  of  a  mineral  nature? 

Whether  thunder,  lightnings  and  florms  are  frequent  here?  And 
if  there  be  any  fiery  meteors  and  nofturnal  lights? 

Wk 
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Whether  mifts  arift  from  fuch  mineral  grounds  \  what  is  obfervableMAT^sW 
*  in  them  *,  what  minerals  they  fignifie,  and  may  be  fuppos'd  to  be  pro- 
duct by  ? 

Whether  the  VirguU  divinatcria  be  us'd  for  finding  out  the  mines,  and 
.  wkh  what  fucceft  ? 

Whether  there  be  any  clays,  marles,  or  other  mineral  earths,  and  of 
what  confiftence,  that  give  notice  of  the  ores  ^  and  at  what  depth  they 
lie,  in  refpeft  of  one  another,  and  hbw  thick  they  are  ? 

What  fiones,  marcafites^  C^r.  are  found  near  the  furface  j  what  is 
the  particular  ihape,  bignefs,  colour  and  weight  of  fiich  ftones,  where^- 
by  they  are  diftinguiihable  from  others  ? 

Whether  heat  or  damps  fignify  a  mine  ? 

Whether  water  found  in  digging  be  a  fign  of  a  mine  ? 

By  what  figns  the  nearnefs  of  a  mine  is  known  ^  and  whether  any 
fign  will  flxew  a  perfon  to  be  above,  beneath,  or  on  the  fide  of  the  mine? 

By  what  figns  the  determinate  kinds  of  metals  are  known,  with 
their  plenty  and  goodnefs? 

What  figns  there  are  of  the  depth  of  the  vein*,  of  the  mine's  being  hope- 
lefs,  or  that  'tis  unlikely  to  find  a  vein  in  the  place  'tis  digged  for  ? 

What  is  the  depth  of  the  fliaft  or  groove,  till  you  come  at  the  vein 
or  ore ;  whether  the  vein  run  or  lie  horizontally  •,  or  if  it  dip,  what  incli- 
nation it  hath)  and  how  deep  the  loweft  part  lies? 

What  are  its  flexures,  or  whether  it  runs  direflly  north  or  fbuth, 
eaft  or  wefi:,  or  feem  rather  to  have  a  cafual  tendency  than  any  natural 
determination  ;  and  how  far  it  reaches  in  all  ? 

What  is  the  widenefsof  the  groove  at  the  t6p  and  elfewhere  ;  whe* 
ther  it  be  perpendicular  or  crooked  ^  and  if  crooked,  after  what  man- 
ner, and  with  wl^t  diflance  it  winds  ? 

How  the  groove  is  fiipported;  what  the  kinds,  length,  bignels,  and 
way  of  placing  of  the  timber,  poles,  &c.  employ M  to  fupport  it  ^  and 
how  long  the  wood  continues,  without  being  fpoil'd  by  the  fubterra- 
neous  fumes  and  waters  ^  and  what  wood  lafts  the  longeft? 

What  air-fiiaft  belongs  to  the  mine  ^  whether  it  be  fingle  or  double,  of 
what  breadth  at  the  orifice ;  whether  it  be  convenient  or  not ;  how  near 
'tis  plac'd  to  the  groove,  and  in  what  pofition*,  if  there  be  feveral  air- 
fiiafts,  what  their  diftances  and  fituation  with  regard  to  the  groove,  and 
to  each  other  ^  and  how  is  air  fupply'd,  if  there  be  no  air-ihafti  ? 

Whether  they  meet  with  waters,  and  what  plenty  there  is  of  them  j 
at  what  depth  they  are  found  j  how  qualified,  and  what  ^way  they  fpring. 

Whether  they  are  conftant  or  temporary  ;  whether  they  increafe  or 
diminifti  in  the  fummer,  or  at  any  time  of  the  year  ^  and  what  that  fea- 
ibn  is,  how  long  it  lafts,  and  the  proportions  of  increafe  and  decreafe  ? 

What  engines  or  contrivances  are  ufed  for  drawing  up  the  water,  and 
conveying  it  away  ;  the  materials  they  arc  made  ol^  the  parts,  the  big- 
nefi,  the  coaptation,  and  whole  ftrufture,  and  way  of  applying  the  in- 
'ftruments  ufed  to  free  the  mines  from  the  water  ? 

V  o  u  III-  C  ^Ut 
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NAT.Hisf*-    What  "are  the  conditions,  number,  &c.  of  the  adits  ? 

Whether  the  mines  be  troubled  with  damps,  and  of  what  kind  thejr> 
are^  whether  they  comecrftenor  leldom,  jtanyTimeof  the  year,  or 
irregularly  ? 

What  figns  precede. them  ;  whatmifchief  they  do-,  what  remedies 
are  the  mofi  fuccefsfuUy  employed  againft  them,  as  well  in  reference  to 
the  clearing  of  the  mine,  as  to  the  prefervation  and  recovery  of  the  men  ? 

What  methods  the  mine-men  ufe  in  following,  the  vein,  and  tra-^ 
ting  their  pafTages  under  {round,  according  to  the  feveral  exigencies  ^ 
and  whether  they  employ  the  infiruments  made  with  the  help  of  the 
ioadfione,  the  fame  way  that  is  ufual ;  and,  if  not^  wherein  they  differ 
in  the  ufe  of  the  fame  infiruments,  or  what  they  fubfiitute  in  their 
place  ? 

By  what  means  they  fecure  themfelves  againft  the  uncertainty  where-* 
to  the  magnetical  needle  is  fubjed,  when  it  comes  near  iron  ore  ;  and 
what  other  means  may  be  ufed,  befides  a  load-fione,  to  help  a  miner  ? 

How  the  miners  deal  with  the  rock  and  Ipar  they  meet  with,  before* 
they  come  at  the  ore  \  and  how  they  ufe  fire  to  Ibften,  calcine,  or  crack 
them,  and  with  what  fiiccefs? 

By  what  means  they  free  the  mines  and  the  workmen  from  the  in-^ 
conveniencies  arifing  from  the  great  ufe  of  fire  ? 

With  what  inftruments  they  break  the  rock ;  how  they  are  condu« 
cLve,  and  how  long  they  laft? 

How  the  miners  work,  whether  cloathed  or  naked  %  what  lights  they  - 
ufe  ^  what  materials  they  are  made  of  ^  and  what  meafure  of  illumina* 
tion  they  afford  *,  how  long  they  laft,  and  by  what  ways  they  are  kept 
homing  in  that  thick  and  foggy  air  ? 

How  veins  are  followed,  loft,  and  recovered ;  and  how  feveral  mi- 
ners work  on  the  fame  vein  ;  and  what  is  the  beft  way  of  getting  all 
the  ore  in  a  vein,  and  that  moft  conveniently  ? 

How  they  convey  out  their  ore,  and  other  things  that  are  to  be  car- 
ried up  i  what  kind  of  vefTels  they  ufe  for  matter,  fhape  and  capacity, 
and  whether  the  workmen  deliver  them  one  to  another,  or  the  fame  : 
workmen  carry  them  all  the  way  ^  and  whether  they  defcend  and  af- 
cend  by  ladders  of  wood  or  ropes,  c^^  ? 

Whether  the  ore  runs  in  a  vein,  or  lies  difpersM,  or  be  divided  partly 
into  a  vein,  partly  into  loofe  maffes,  or  like  a  wall  between  two  rocks,  . 
as  it  were  in  a  cleft ;  or  be  interfpersM  in  the  firm  rock^  like  fpeck- 
led  marble ;  or  be  found  in  grains,  like  fand  or  gravel  \  and  what  is  oh^ 
fervable  in  it  as  to  weight,  colour,  mixture,  (fc  f 

Whether  any  part  of  the  metal  be  found,  in  the  mine  perfeft  and  : 
complete  ? 

Whether  the  mine  affords  any  parcels  of  metal  that  feem  to  grow 
like  plants? 

Whether  the  vein  lie  near  the  furface  of  the  earth,  and  at  what 
depth  J  whether  it  ^ve.  any  .peculiar  concomitants  or  coats  j  and 
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^  if  any,  what  they  are,  and  in  what  order  they  lie?   Thus  the  veins  of  Nat.Hist. 
lead  ore  with  us  have  frequently  annexed  to  them  a  fubfiance  called 
-  fpar,  and  next  to  that  another  call'd  calk  *,  and  whether  they  have  any 
other  heterogeneous  fubfiance  ? 

What  are  the  principal  qualities  of  thefe  extraneous  fiibflances? 
Whether  the  vein  be  inclos'd  every  way  in  its  coats,  or  lie  only 
between  them  ? 

Whether  the  vein  be  every  way  of  an  uniform  breadth  and  thick- 
nefs  ^  and  if  it  be,  what  the  dimenfions  are  ^  and  if  not,  in  what 
places  it  varies,  and  by  what  meafures  ? 

Whether  the  vein  be  uninterrupted,  or  in  fbme  places  broken  off ; 
whether  abruptly  or  not  j  and  whether  by  vales,  brooks  or   gullets. 

How  Wide  the  interruptions  are ;  by  what  fiens  the  veins  may  be 

found  again ;  whether  the  farther  divifion  of  the  vein  be  of  the  fame 

nature,  and  hold  on  in  the  fame  courle,  as  to  its  tendency  upwards  and 

downwards,  or  horizontally,  northward  or  fouthward,  c^r.  with  the 

•  vein  from  which  ^tis  cut  off? 

Whether,  in  cafe  the  lafl  end  of  the  vein  be  found,  it  terminate  ab-' 
ruptly,  or  in  fome  kind  of  rock  or  earth,  which,  as  it  were,  doles  it 
up,  without  leaving  any  crack,  or  otherwife ;  whether  the  terminating 
part  of  the  vein  tends  either  upwards  or  downwards,  or  neither  j  whe- 
ther in  the  places  where  the  veutis  interrupted,  there  be  any  pecu- 
liar flone  or  earth  that  feals  up  the  extremity  of  it  ? 

Whether  it  be  obferv'd  that  the  ore,  in  traft  of  time,  may  afford  any 
gold  or  filver,  which  it  aifords  not,  or  more  than  it  would  afford,  if  it 
were  not  lb  ripej  and  whether  it  has  been  found  that  the  metalline 
partof  the  vein  grows  fo,  that  fbme  part  ofthe  ore  will  afford  metal  in 
traft  of  time,  that  did  not  fo  before ;  and  whether  to  this  maturation 
of  the  mine,  the  being  expofed  to  the  free  air  be  neceffary  ^  or  whe- 
'  ther,  at  leaft,  it  conduce  to  the  acceleration  of  it,  or  otherwife  ? 

Whether  all  the  ore  contained  in  the  mine  be  of  the  fame  nature 
and  goodnefs;  and  if  not,  what  are  the  differing  kinds,  and  how  to  be 
diflinguifhM  and  eflimated  ? 

What  is  the  finenefs  and  goodnefs  of  the  ore,  by  which  the  mine 
is  ufually  eflimated  ^  and  what  the  marks  and  chara£krs  that  diflin« 
guifli  one  fort  from  another  ? 
What  proportion  of  metal  the  ore  affords  ? 

Whether  the  ore  be  pure,  in  its  kind,  from  other  metfils  j  and  if  not, 
<of  what  metals  it  participates,  and  in  what  proportion? 

What  previous  operations  are  us'd  to  the  melting  of  the  ore,  as  beating,* 
grinding,  waihing,  c^c.  and  with  what  circumftances ;  as  how  long  the 
Ignition  lafts  at  a  time  ^  whether  the  ore  be  fufferM  tocool  of  it  felf^ 
or  be  quenched  J  whether  it  be  walh'd  betwixt  each  ignition  ;  or  whe- 
ther the  ore  requires  nofuch  preparations,  as  it' often  happens  in  lead, 
:-and  fbmetimes  in  iron  ? 

C:2  Whe- 
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Nat.Hist.     Whether  mercury  is  made  ufe  of  in  feparating  the  nobler  from  the* 

bafer  metals? 

Whether  the  ore  be  expos'd  to  the  air,  as  a  preparative  ? 

What  flux-powders  they  ufe  to  examine  their  ores  in  fmall  quantities  ? 

Whether  in  reducing  or  melting  great  quantities  they  ufe  any  flux- 
powder  ;  what  it  is,  and  how  employed  ? 

What  is  the  contrivance  of  the  furnaces,  and  if  they  be  all  of  one, 
or  of  differing  forts  or  bigneft  ? 

What  tools  are  ufed  in  fmelting,  and  how  contrivM? 

Whatfewel  they  ufe,  and  how  much  is  fpent  in  a  day  •  and  what 
returns  they  have  of  metal,  in  a  proportionate  time  ? 

Whether  the  ore  be  melted  by  means  of  a,  wind,  made  by  the  fireV 
own  motion,  by  water,  or  by  bellows  *,  if  the  latter,  what  their  dimen** 
fions  are,  and  what  way-usM? 

What  way  they^  take  to  let  out  the  metal  that  is  in  fufion,  to  caff 
it  into  bars,  fows,  pigs,  c^c,  and  what  clay,  fand,  or  mould  they  let  it 
run  throughi;  and  after  what  manner  they  cool  it  ? 

Whether  to  facilitate  the  fufion,  they  mix  feveral  ores  of  the  fame 
lort  together  ? 

Whether  after 'tis  once  melted,  they  melt  it  again,  to  make  it  more 
pure ;  and  if  fo,  with  what  circumflances  they  perform  it  ? 

Whether  they  have  figns  ta  know^  when  the  fufion  is  well  or  ill  per- 
formed, and  that  the  metal  has  obtain'-d  a  perfeftion  requifite  in  uich 
a  fufion,  and  fuch  a  furnace  ? 

Whether  they  obferve  any^  difference  in  the  goodnefs  of  the  metal 
that  comes  firft,  from  that  which  comes  laft  •,  and  whether  the  rute 
holds  conflantly  ? 

Whether  the  producM  metal  be  all  of  the  fame  goodnefs  ;  and  if  fo, 
how  good  it  is  compared  with  the  metals  of  other  mines,  or  other 
parts  of  the  fame  vein  ^  and  if  it  be  not,  what  differences  are  between 
the  produced  portions  of  metal,  and  what  difparity  that  makes  in  thfe 
price  ? 

What  are  the  ways  of  diftinguifhing  them^  and  eftimating  their 
goodnefs  ? 

Whether  flowers  be  not  elevated  to  the  upper  parts  of  the  chimney  ; 
and  whether  they  are  barely  excrementitious  or  metalline  ? 

Whether,  when  the  ores  are  brought  to  fufion,  they  have  any  re- 
crements •,  what  thefe  recrements  are,  and  how  to  be  feparated  from 
the  bafer  metal  ? 

Whether,  afltr  the  metal  has  been  melted,  the  remaining  part  of 
the  ore  will,  in  traft  of  time,  be  impregnated  with  more  metal? 

Whether  the  air  appears  really  to  be  cool  in  fummer,  and  hot  in 
winter,  at  the  bottom  of  the  mine,  by  more  evident  proofs  than  the 
teftimony  of  oiir  touch  2 

Wh«^ 
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Whether  they  find  the  ftones  and  ground  aftually  hot,  £b  that  feme-  Nat.Hist, 
times  they  can  hardly  ftand  upon  the  place  ^  and  if  fo,  from  whence  this  w^'V*^ 
proceeds  ? 

Whether  there  be  mineral  juices  in  the  mine  that  harden  into  ftones 
or  metals,  upon  contaft  with  the  air  ? 

What  laws,  conftitutions  and  oeconomy  are  obferv'd  among  the  miners  ? 

In  what  way  the  trees  and  their  leaves  are  afFefted  by  the  mineral 
fumes  and  juices,  and  if  they  be  gilded  or  filver'd  •,  if  thefe  trees  be 
more  ponderous  than  others-,  if  they  have  any  metalline  or  mineral 
concretes  lodgM  in  their  pores? 

Whether  there  be  waters  and  Iprings  obferv'd  to  rife  near  the 
mines,  and  run  their  whole  courfe  under  the  ground,  without  ever  ap* 
pcaring  above  it? 

Whether  the  fubterraneal  fprings  rife  with  any  wind,  or  determinate 
change  of  weather  ? 

How  much  heavier  the  atmofphere  is  at  the  bottom  than  at  the  top 
of  the  mine  \  and  whether  damps  confiderably  increafe  the  weight  of 
the  air  ? 

Whether  any  ftrange  fubftances  are  found  in  the  mine,,  as  veflels, 
anchors,  fifhes  inclosM  in  fpar  or  metal,  &c  i 

What  is  the  way  of  making  pot-afties  ?  Emfniriit 

What  is  to  be  obferved  about  amber  ^  is  it  an  exudation  of  the  fea,  pMrtiemlsrfy 
foft  when  firft  caft  on  ihore  j  at  what  feafon  of  the  year,  and  in  what  ^^•^^U^fir 
xnanner  taken  up,  &c f  ^hi^^ ^^ 

What  is  to  be  obferved  in  the  digging  of  Sal  gemm<t  in  Poland  j  and  ntrthtm  €99m^' 
what  is  the  depth  of  the  mines  ftored  with  the  fait  j  and  what  their  trhs. ' 
diftance  from  the  fea  ?  . 

What  truth  is  there  in  that  relation,  of  fwallows  being,  found  under 
waters  congeal'd  in  winter,  and  reviving  when  held  to  the  fire  ? 

Whether  there  be  in  the  Bodmc-hay  a<whirl-pool,  as  is  related  to  be 
in  the  fea  of  Norway  ^  which  is  commonly  called  the  Maal-flroom  ^  and 
whether  there  be  auy  figns  of  the  communication  of  thofe  gulphs 
by  fubterraneous  paffages  ?  * 

To  what  depth  the  cold  in  thefe  parts  reaches^  in-  the  earth  and    • 
water  / 

Whether  watches  are  made  to  go  flower  by  the  cold  ? 
Whether  oil,  in  great  colds,   is  turned  into  true,  hard   and  brit- 
tle ice? 

Whether  they  can  freeze  a  ftrong  brine  of  bay-falt,  a  ftrong  deco- 
aion  oiSal  gemma^  foo^,  or  a  ftrong  folution  of  fait  of  tartar,  or  lu- 

gar  of  lead  ? 

Whether  they  can  congeal  meer  blood  without  the  ferous  part, 
Cmary  wine,  folutions  of  all  falts,  and  ftrong  folutions  of  metals? 

Whether  an  intenfe^  and  lafting  froft  makes  any  alteration  in  quick- 
£Wer,  expofed  very  fliallow,  and  in  a  flat  Veflel  ? 

Whe- 
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Nat,Hist.  Whether  the  purgative  virtue  of  cathartics  be  increafed,  dimintihed 
^''-V*^*   or  even  totally  deftroyed  by  a  ftrong  continual  cold  ?  * 

Whether  harts-horn,  and  the  like  fubflaoces  thawed,  will  yield  the 
lame  quantity  of  Ipirits  as  they  do  when  they  have  not  been  frozen  ? 

What  are  the  etfe^h  of  cold  in  the  fermentations  Of  liquors  ? 

Whether  birds  and  wild  beafts  grow  white  in  the  winter-time,  ami 
recover  their  native  colour  in  fummer  ? 

Whether  colours  may  be  concentred  by  cold  ;  for  inAance,  thatofa 
ftrong  decoflion  of  cochineal  in  a  fit  glafs  ? 

Whether  the  eleftrical  virtue  of  amber,  and  the  attraflive  force 
of  the  magnet,  will  be  changed  by  vehement  cold  * 

Whether  thick  pieces  of  iron  and  fieel  be  made  brittle  by  inrenie 
frofts ;  fo  that  fmiths  are  obliged,  for  prevention,  to  give  their  tools 
a  Ibfter  temper? 

Whether  accurate  obfervations  ftiew,  that  all  fiihes  die  in  frozen 
water?,  if  the  ice  be  not  broken  •,  or  whether  the  cold  it  felf,  or  the 
want  of  changing  or  ventilating  the  water,  or  the  privation  of  air, 
be  the  caufe  of  their  death? 

Whether  any  skilful  anatomift  has  enquired,  by  freezing  fome  ani- 
mals to  death,  after  what  manner  it  is  that  intenle  cold  kills  men  - 
whether  they  have  found  ice  in  the  inward  parts,  as  the  brain  an^ 
heart,  -and  .in  the  large  veflels  ? 
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t^rjT^HE  coffjlant  i^grediefrts  of  the  air^  or  stmo/fbere.  ffg^ds  fir 

2.  X       The  dther  in  the  atmojfhere.  g^^^  H 

J.  The  eUfiic  psrticlef  of  the  air  and  its  fpring.  •-^•^*'  ^'''• 

4«  The  magnetic  fart  ides  of  the  air. 

5«  The  defiruEtion^  generation^  ahforption^  and  extrication  of  the  air. 

6.  The  accidental  ingredients  of  the  air. 

7«  The   aqueoste  particles  in  the  air^   with  the  moiflure  and  drjnefs 

thereof 
8*  Clouds  J  mijis^  and  fogs • 
9^  Terrejirial  fleams  in  the  air* 

10.  Salts  in  the  air. 

11.  Sulphury   inflammable  particles  in  the  air  i    lightning  and  its 

effects. 

1 2.  Celeftial  influences  or  effluvia  in  the  air. 
I  J.  The  height  of  the  atmofphere. 

14.  The  motion  of  the  air;  and  winds. 

1 5.  The  air  conjider^d  as  the  medium  of  founds.    Noifes  in  the  air^ 

and  particularly  thunder.     The  air^s  operation  on  the  founds  of 

bodies. 
t6.  The  weight  of  the  air. 
17-  The  confiflence  of  the^  air;    its  raritj^  den  fit jy  fluidity  ^   and  fub* 

tiltj. 

f  8.  The 
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Nat.Hist.  iS»  The  heat  and  coldnefs  of  the   air. 

^^^"^f^^  1 9,  The  air  conjider^d  in  relation  to  light ;    its  ferfficuity^  ofacitj^  re^- 

flexionsy  refraSlhnSj  colours^  8rc. 

20.  The  operation  of  the  air  on  the  confidence  of  animal^  vegetable 

ana  mineral  fubjlances.  ^ 

21.  Air  conjider^d  with  regard  to  fire  and  flame. 

22.  Jiry  as  it  regards  fermentation. 

2 J.  Air  confider\i  as  the  receptacle  of  odours. 

24.  The  airs  oferatiom  on  the  odours  of  animal^  vegetable  and  mineral 

fubjianees. 

25.  The  operation  of  the  air  on  the  taftes  of  animal^  vegetable  and  mi^ 

neral  fubjlances. 

26.  The  operations  of  the  air  on  the  colours  ^of  animal^  vegetable  and  mi^ 

neral  fubflanees. 
2  J.  The  air  confidered  as  deliroying  or  introducing  lefs  obvious  equalities 

into  animal^  vegetable  and  mineral  bodies. 
28.  Air  conjider^d  mth  regard  to  the  propagation   and  vegetation  of 

plants. 
29*  Tne  air  conjider^d  with  the  regard  to  the  generation^  life  and  health 

of  animals. 
JO.  Heavy  bodies  fuflaiii^d  by ^  or  taken  up  inti)  the  air. 
J  I.  Dert. 
^2.  Rain. 
3 J.  Hail.    • 
J  4.  Snow. 

J  5.  Vnufual  things  falling  out  if  the  air. 
36.  Mifcellaneous  experiments  and  obfervations  on  the  air. 
J  7.  Defiderata  w  the  hijlory  of  the  air)  with  propofals  to  fupply  thenu 

^  , ,       -      ^  "  ^  ^^^^  fignifies  the  thin,   tranfparent,   corapreffible  and  di- 
tht  Jir?         /\     la  table  fluid,  wherein  we  breathe  and  move,  that  furrounds  the 

jlJL  whole  furface  of  the  earth  to  a  confiderable  height,  and  differs 
from  the  aether  in  refrafting  the  rays  of  the  celeftial  luminaries. 

The  air  may  be  confidered  both  as  tranfient  and  permanent.  For  ex- 
ample, if  an  xolipile  of  water  be  fufficiently  heated,  and  fuffef  d  to  expel 
the  particles  of  air  by  its  aqueous  vapour,  this  will  afterwards  be  forcibly 
driven  out  in  a  large  quantity,  like  the  blaft  of  a  pair  of  bellows,  and 
occafion  a  Iharp,  whiftling  noife  againil  the  edge  of  a  knife  conveniently 
held  thereto.  Yet  fuch  a  vapour,  tho',  whilft  the  motion  lafts,  it  refem- 
bles  air,  foon  lofes  that  refemblaiice,  elpecially  in  the  cold,  and  returns, 
by  condenfation,  to  its  original  water. 

Maiijr 
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Many  are  the  experiments  I  have  made  upon  the  air,  but  farther  trials  Nat.Hisy, 
sippear  necefiary  to  determine  its  nature.    I  conjefture,  however,  that  w>^>/^"^-^ 
the  atmofpherical  air  confifts  of  three  different  kinds  of  corpufcles  '^ingndjtmt  if 
thefirft,  thofe  numberlefs  particles  whidi,  in  the  form  of  vapours  ox^^  ^^^ 
dry  exhalations,  alcend  from  the  earth,    water,  minerals,  vegetables, 
animals,  &€.  in  a  word,  whatever  fubftances  are  elevated  by  the  celeftial 
or  fubterraneal  heat,  and  thence  diffuled  into  the  atmofphere.    The 
fecond  may  be  yet  more  fubtile,  and  confift  of  thofe  exceedingly  minute 
atoms,  the  magnetical  effluvia  of  the  earth,  with  other  innumerable  .  ' 

particles  fent  out  from  the  bodies  of  the  celeftial  luminaries,  and  cau- 
ling,  by  their  impulle,  the  idea  of  light  in  us.  The  third  Ibrt  is  its 
charafteriftic  andeffential  property,  I  mean  permanently  elaftic  parts. 
Various  hypothefts  may  be  framed  relating  to  the  ftrufture  of  thefe 
latter  .particles  of  the  air.    They  might  be  refembled  to  the  fprings  of  . 

watches,  coil'd  up  and  endeavouring  to  reftore  themfelves  ^    to  wool,  I 

which  being  comprefled,  has  an  elaftic  force  :j  to  flender  wires  of  different 
fubftances,  cdnfiftences,  lengths  and  thicknefs ;  in  greater  curls  pr  lefs, 
near  to,  or  remoter  from  each  other,  &c>  yet  all  continuing  fpringy,  ex- 
•panfible  and  compreffible.  Laftly,  they  may  alfo  be  compared  to  the 
thin  fhavings  of  different  kinds  of  wood,  various  in  their  lengths, 
breadth  and  thicknefi.  And  this  perhaps  will  leem  the  moft  eligible 
Jiypothefis ;  becaule  it,  in  fome  meafure,  illuftrates  the  produftion  of 
the  elaftic  particles  we  are  conlidering.  For  no  art  or  curious  inftruments 
are  required  to  make  thefe  fhavings,  whofe  curls  are  in  no  wife  uniform, 
but  leemingly  cafual  j  and  what  is  more  remarkable,  bodies  that  be- 
fore feem'd  unelaftic,  as  beams  and  blocks,  will  afford  them.  Hence  alio 
we  may  perhaps  fetch  an  illuft ration  of^  (bme  experiments,  wherein  I 
found  that  various,  folid,  and  mineral  bodies,  unfufpeftedof  elafticity, 
being  plunged  in  corrofive  unelaftical  menftrua,  will,  upon  a  proper 
comminution  of  their  parts,  afford  in  the  conflifl:  a  confiderable  quan*- 
tity  of  permanently  elaftic  air.  But  many  other  figures,  and  fome  per- 
haps more  proper, 'may  be  attributed  to  thefe  elaftic  corpufcles. 

All  1  fliall  add  is,  that  tho'  air  feem  to  continue  elftftic,  upon  account 

of  its  ftruAure,  rather  than  any  external  agitation,  yet  heat,  which  is  a  ^  % 

.kind  of  motion,  may  make  the  agitated  particles  endeavour  to  recede 

•from  the  centres  of  their  motion,  and  to  repel  thofe  that  would  hinder 

their   free  rotations  •,  and  thus  greatly  add  to  the  attempt  it  makes 

towards  expanfion.     And  by  this  means  there  may  perhaps  be  mixed 

with  the  fpringy  particles,  others  whofe  elafticity  is  owing  more  to  their 

motion  than  their  ftrufture  •,    that  variouily  whirling  them,  fo  as  to 

.remove  the  adjacent  corpufcles,  and  thereby  promote  an  expanfive  force 

-in  the  air  they  go  to  compole.    Some  of  thefe,  indeed,  may,  in  very  cold 

climates  and  feafbns,  prove  of  a  like  kind  with  what  I  above  fhew'd 

•to  be  of  a  iliort  duration  ^  yet  others  of  them  may  be  fo  minute,  agile, 

jind  advantageouQy  fliaped^  that  at  leaft,  ia  our  climate,  the  air  will  be 

Vol.  UL  -D  warm 
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NAfHtsT*  warm  enough  to  promote  its  own  agitation,  and  keep  it   felf  fluid, 
V/^'V^^^^  and  give  a  competent  motion  to  particles  i^o  well  difpofed  to  pre- 

ferve  it. 
tktrpring  rf     "  We  find  that  in  blowing  up  a  football  the  included  air  gradually 
fbi  air.  "  increafes  in  its  refiftance,  and  not  only  thusoppofes  its  ownconden- 

"  fation,  but  alfo  endeavours  to  expand  it  felf.     \A^ hence  we  are  furnifh*- 
**  ed  with  a  methodof  makingfountains  toplay,  and  of  fhooting  off  bullets 
"  by  the  fpring  of  the  included  air.     But  becaufe  ^is  difficult  to  com- 
**  prefs  air  to  any  confiderable  degree  with  the  natural  ftrength,  'twill 
^'  be  proper  to  apply  the  skrew  to  that  office,  in  the  following  manner. 
pfirnn  I.     «  Suppoi'e  for  a  fountain,  the  metalline  veffel  ABE,  made  concave  at  the 
*^  top,  with  a  hole  A,  for  the  water  to  enter  at  ^  which,  running  in,  will 
*^  force  out  the  air  thro'  the  open  tube  CD.     Before  the    veffel  is  fil- 
*^  led,  let  the  hole  A,  be  clofe  flopped  with  a  skrew,  and  turn  the  fiop- 
"  cock,  E,  to  clofe  that  end.  Place  next  a  little  bucket  on  one  fide  within 
"  the  veffel,  with  its  embolus  HI,  whofe  upper  part  mufl  be  fixed  to 
•*  the  moveable  ear  of  the  veffel.    The  embolus  HK,  being  perforated 
"  quite  thro',  fhould  have  a  valve  fix'd  to  it  at  the  hole  S,  to  hinder 
**  the  air,  there  fent  out,  from  returning  ^  and  the  like  is  to  be  done 
*^  externally  at  the  bottom  of  the  bucket,  I.    Let  the  cylindrical  fur- 
*'  face  of  the  embolus  be  cut  into  a  male  skrew,  and  fitted  to  a  female 
**•  one  in  the  plate  MN,  which  may  be  faflened  externally  as  a  prop 
*'  to  the  ear  of  the  veffel,  by  means  of  two  fmall  skrews  in  M,  and  N. 
"  When  the  water  is    in,  thefe  fmall  skrews  M,  and  N,  are  to  be 
*^  loofened,  and  the  plate  to  be  raifed  from  the  veffel  up  to  the  han- 
"  die  HO,  whereby  the  embolus  being  drawn  out,  the  air  pafTes  thro^ 
"  the  perforation  HS,  to  fill  the  bucket*,  and  upon  thrufting  the  embo- 
"  lus  down,  the  valve  at  S,  is  fhut,  and  the  air  rorced  out  at  the  bucket 
"  thro**  the  valve  I,  into  the  veffel,  whence  it  can  neither  efcape  nor 
*^  force  out  the  water  ^  both  the  flop-cock  and  hole  at  A,  being  fhut  ; 
*'  confequently  it  is  condenfed  ;  and  at  a  fecond  elevation  of  the  em- 
^*  bolus  endeavouring  to  expand  it  felf,  the  valve  I,  is  thereby  forci- 
^^  bly  preffed  againfl  the  hole  in  the  bucket,  and  that  pafTage  block- 
*  "  ed  up.    When,   by  repeated  ftrokes,  fo   much  air  is  forced  in,  as 

"  caufes  the  embolus  to  go  very  ftifF,  the  plate  MN,  is  again  to  be  skrew- 
^^  ed  on  ',  and  the  pump  may  be  further  work'd,  by  taking  hold  of  the 
"  handle  in  O,  and  gradually  revolving  the  embolus  backwards  and 
**  forwards,  by  meansof  its  skrews,  till  the  air  is  very  ftrongly  compref^ 
•*  fed,  when  opening  the  flop-cock  E,  the  water  will  fly  out  at  the 
"  tube  CD,  at  firfl  with  great  vehemence,  but  lefs  forcibly  by  de- 
"  grees,  as  the  elaflicity  of  the  air  grows  lefs.  The  like  contrivance 
"  will,  alfo,  proportionably  fervein  wind-guns,  which  may  alfbbemade 
**  without  any  thing  to  receive  the  comprefled  air,  after  the  manner 
**  of  the  elder  pot-guns,  ufed  by  children,  with  their  paper  pellets. 
**  For  a  long  concave  cylindar  of  iron  being  procured,  two  leaden  bul- 
"  lets,  by  means  of  paper,  or  the  like,  may  be  exaftly  fitted  to  its 

^  bore ; 


of  the  Air.  19 

^*  borej   ^o  that  if  a  female  skrew  were  z\xt  on  the  internal  furfaceof  Nat.Hist. 

**  one  end,  whereto  the  male  skrew  cut  oh  a  folid  cylindar  of  the  fame  w^'"V">u^ 

**  metal  anfwered,   which  being  tls  little  fhorter  in  length,  and  made 

*•  to  move  in  the  other  by  a  force  applyed  to  a  proper  handle^  till  all 

**  the  air  contained  in  the  cavity  was  condenfed  into  a  narrow   com- 

^'  pafs  between  the  two  bullets,  the  foremofl  of  them  would  be  there- 

^^  by  thrown  out  of  the  tube  with  a  prodigious  force.  "  Cafatus. 

We  put  fome  copper  filings,  with  a  mercurial  gage,  into  a  conical  ^friminti. 
cryftal  glafs  exattly  fitted  with  a  ground  flopple,  and  poured  upon 
the  filings  as  much  reftified  fpirit  of  fermented  urine  as  role  an  inch 
above  them  •,  then  carefully  flopping  the  glafs,  we  leveral  hours  af- 
ter perceived  that  the. mercury  in  the  fealed  leg  was  confiderably  de- 
^preffed",  when  letting  in  the  external  air,  we  found  it  to  have  -a 
xnanifeft  effeft  upon  the  mercury. 

Into  a  like  glafs  we  put  more  copper  filings,  and  poured  thereon  Exftrimtnt  i* 
ftrong  fpirit  of  putrefied  urine,  till  it  rofe  about  an  inch  above  them, 
and  having  let  down  a  mercurial  gage,  fo  that  it  refted  againft  the 
bottom  and  fide  of  the  glafs,  we  doled  it  with  a  ftopple,  and  fet  it  in  a 
quiet  and  well  illumin'd  place  •,  having  firft  obferved  the  ftation  of  the 
quickfilver  in  the  gage.  The  menftruum  work'd  very  calmly  upon  the  fi- 
lings, gradually  acquiring  a  very  pleafant  blue  colour,  and  the  glafs 
-being  kept  at  reft  in  the  fame  place  for  two  or  three  days  longer,  the 
liquor  began  to  lofe  its  colour,  growing  fainter  by  degrees,  till  at  the 
-end  of  three  or  four  days  it  became  very  pale.  Then  admitting  the 
external  air,  and  leaving  the  vial  in  the  fame  place  and  pofture,  I 
found  within  four  or  five  minutes  the  upper  part  of  the  liquor  of  a 
fine  blue  colour,  which  in  ten  minutes  time  had  diffufed  it  lelf  thro* 
the  whole  j  fo  that  in  lefs  than  a  quarter  of  an  hour,  the  liquor  was 
throughout  of  a  rich  blue  colour,  and  in  a  few  minutes  longer  grew 
opake.  When  carefully  clofing  the  vial  again,  we  fet  it  in  the  fame 
place,  where  the  liquor  began  again,  within  two  or  three  days,  to  lole 
its  colour  \  fo  that  I  made  a  fecond  experiment  much  like  the  former. 
The  like  fliccefs  I  had  in  a  trial  or  two  made  in  another  glafs,  and 
once,  with  fuccefs,  about  nine  a  clock  at  night.    In  moft  of  theleex- 


the  liquor  more  parts  of  it  were  expofed  to  the  aftion  of  the  air,  the 
colouration  would  be  haftened. 

Having  covered  the  bottom  of  a  conical  glafs  with  filings  of  good  Exfirimen$%. 
copper,  we  poured  ftrong  fpirit  of  Sal  armoniac  upon  them,  till  it  rofe 
about  a  finger's  breadth  above  them  j  and  having  let  down  a  mercurial 
jgage,  fo  that  it  refted  againft  the  bottom  and  fide  of  the  glafs,  we 
doled  it  very  well  with  the  ftopple,  and  fet  it  in  a  quiet  well  en- 
lightened place,  obferving  where  the  quickfilver  refted  in  the  gaga. 
The  menftruum  work'd  flowly  on  the  filings,  without  producing  any 
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BJat.Hist,   noife  or  lenfible  bubbles-,  gradually  acquiring  a  very  pleafant  Wue co- 

v^-y^"*^^  lour.     We  perceived  alfo  from  time  to  time,  that  tor  two  or  three 

days  together,  the  mercury  in  the  fealed  leg  of  the  gage  very  (lowly 
delcended,  till  it  appeared  near  a  quarter  of  an  inch  lower  than  at 
firft.  The  event  of  the  experiment  feemed  fu/Bciently  to  argue,  that 
the  Ipring  of  the  air,  contained  in  the  cavity  of  the  glafs,  commu- 
nicating with  that  in  the  open  leg  of  the  gage,  was  weakened  in  com- 
parifbn  of  that  of  the  clofed  leg  •,  which  by  the  hermatic  feal  on  one 
fide,  and  the  quickfilver  on  the  other,  was  kept  from  fuch  commu- 
nication. I  further  obferved,  that  the  depreffure  continued  at  diffe- 
rent times  of  the  day  •,  tho'  at  noon  the  fun  (hone  hot  upon  the  place 
and  veffels.  This  experiment  was  made  four  or  five  times,  but  not 
always  with  equal,  yet  with  fome  luccefs  •,  the  mercury  in  the  feal- 
ed leg  of  the  gage  being  fometimes  more  and  fometimes  lefs,  but  always 
manifeftly  deprefled  ^  which  phenomenon  was  confirmed  by  the  obser- 
vation we  more  than  once  made  of  the  fudden  return  of  the  mercury 
to  its  former  ftation,  upon  unftopping  the  glafs,  to  give  free  admiffion 
to  the  external  air, 

SififimeMt^       A  mercurial  gage  being  put  into  a  conical  glafs,  the  bottom  where^ 

of  was  covered  with  beaten  coral,  we  poured  thereon  Ibme  fpirit  of  vine- 
gar, and  clofing  the  neck  exaflly,  oblerved  many  bubbles  were  for  a  long 
time  produced,  which  fucceflively  broke  into  the  cavity  of  the  vei- 
lel,  whereby  they  compreffed  the  air  in  the  clofe  leg  of  the  gage  in- 
to about  a  third  part  of  its  former  dimenfions.  But  fome  hours  after  the 
corrofion  had  ceafed,  the  compreflion  made  by  this  new  air  grew  ma-r 
nifeftly  fainter,  and  the  air  imprifon'd  in  the  gage  drove  down  the 
mercury  again  to  within  about  one  divifion  of  its  firft  ftation  j  where 
it  continued  for  five  or  fix  days.  So  that  there  here  feems  to  have 
been  a  double  compreffive  power  exerciled  ;  the  one  tranfient,  by  the 
brisk  agitation  of  the  vapours  or  exhalations,  and  the  other  durable, 
from  the  aerial  and  elaftic  particles,  either  produced  or  extricated 
by  the  aftion  of  the  fpirit  upon  the  coral. 

Kxfiriment  J.       A  coiifidefable  quantity  of  fpirit  of  vinegar  being  put  upon  minium  in  a 

conical  glafs,  furnifhed  with  a  glafs  ftopple  and  a  mercurial  gage,  no 
fenlible  depreffure  of  the  mercury  appeared  in  either  leg  for  fcveral 
days  V  "or  did  any  change  happen  in  the  gage  upon  removing  the 
ftopple,  tho*  it  was  evident  by  the  great  fweetnefs  acquired,  that  a 
large  proportion  of  the  minium  was  dilTolved. 

Exferimmt  6.  Into  a  round  eight  ounce  vial  we  put  fome  copper  filings  and  a  mer- 
curial gage,  pouring  ftrong  Ipirit  of  Sal  armoniac  on  the  metal,  till  it 
reach'd  to  a  confiderable  height  in  the  vial,  which  being  hermetically 
lealed,  was  fet  in  a  fouth  window,  where  the  liquor  loon  acquired 
a  deep  blue  tinfture,  which  in  twelve  days  time  grew  gradually  pale, 
till  at  length  it.  appeared  like  water.  During  this,  the  mercury  in  the 
open  lee  feem'd  to  be  impel  I'd  up,  and  at  about  nine  a  clock  at  night 
we  broke  off  the  hermetic  feal^  upon  which  a  noife  was  immediately 

pro» 
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produced,  and  the  mercury  in  the  fhorter  clofed  leg  briskly  impell'd  Nat.Hist, 
to  the  height  of  near  |  'inch,  and  tho*  the  orifice  whereat  the  air  v./^'V*^'^ 
entered,  would  fcarce  admit  a  middle  iized  pea,  yet  within  a  minute 
and  half  the  furface  of  the  liquor  appeared  to  have  acquired  a  lovely 
fair  colour,  reaching  downwards  \  inch  \  fo  that  the  vial  leemed  to 
contain  two  very  different  liquors,  fwimming  upon  each  other  \  and 
the  colouration  .becoming  gradually  deeper,  the  whole  within  five  mi- 
nutes obtainM  a  rich  blue  colour. 

That  air  is  greatly  concerned  in  producing  many  phenomena  of  nature, 
either  altogether  new,  or  not  formerly  alcribed  to  it,  has  been  of  late 
fulEciently  ihewn.     And  that  it  is  alfo  neceflary  to  the  exiftence  and      Generstttn 
motion  of  moft  animals,,  may  be  ealily  deduced  from  my  experiments  mtddtftrM^im 
made  with  the  air-pump,  relating  to  refpiration.    This  fluid  being  of  '•^*''''* 
fO' great  importance,  made  me  foUicitous  to  enquire,  whether  it  was 
producible  by  art  j   for  if  fo,  it  might  help  to  explain  fome  difficult 
phenomena ;  and  be  otherwife  very  ferviceable  in  human  life,  as  par- 
ticularly  in  the  art  of  diving,  and  fubmarine  navigation. 

By  the  production  of  air,  I  here  mean  the  obtaining  a  fenfible  quantity 
of  that  fluid  from  bodies  wherein  it  did  not  before  appear,  either  at 
ally  or  in  fo  great  plenty  J  tho' perhaps  fome  of  our  experiments  may 
argue  a  new  and  real  produftion  of  air,  in  the  ftrifter  fenfe  of  the 
word. 

This  enquiry  will  confift  of  two  parts  v  the  methods  of  producing 
what  appears  to  be  air  ^  and  thofe  of  examining  how  far  the  fubflance 
produced  has  the  real  properties  of  air. 

I  muft  here  obferve,  that  many  accidental  qualities  are  alcribed  to 
air  i  but  having  found  what  beft  diftinguifhes  it  from  aqueous  vapours,  ^ 

earthy  exhalations,  and  the  effluvia  of  other  bodies,  to  be,  as  was  faid, 
a  durable  elafticity  -,  1  fhall  here  make  ule  of  that  as  the  principal 
critereon,  to  try  whether  any  portion  of  matter  be  aerial. 

Among  the  feveral  ways  of  producing  air,   the  fitted  for  praflice 
(eem  to  be    fermentation,    corrofion,   and  the   dilfolution    of  bodies, 
by  the  boiling  of  water  and  other  liquors,   by  the  mutual    aflions  of 
bodies  upon  one  another,  efpecially  faline  ones^  and  laftly,  by  analyfing 
and  refblving  certain  fubftance-. 

Into  a  long  and  large  tube  we  conveyed  filings  of  fteel,  a  proper  Exferimetu  il 
quantity  of  water,  a  fealed  glafs  of  oil  of  vitriol,  with  a  hole  near 
one  end,  and  a  mercurial  gage  ^  when  having  exhaufted  the  air  from 
them  all,  till  the  mercury  in  the  gage  was  almoft  wholly  impelled 
into  its  open  leg,  we  exaftly  clofed  up  the  external  veffel  :  Then  gra- 
dually, and  at  long  intervals,  pouring  the  included  oil  of  vitriol  upon 
the  fteel  and  water,  exceeding  large  bubbles  were  thereby  produced, 
with  a  fmall,  lenfible  hent.  During  the  To-.iflift  much  air  fe^ra'd  to 
be  generated  by  thele  bubbles,  fo  that,  at  length,  the  mercury  in  the 
gage,  being  impelled  to  the  very  bottom  of  the  open  leg,  the  air  in- 
cluded in  the  other  appeared  more  comprefs'd  than  by  the  weight  of 

the 
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AT.HisT.  the  atmofphere,  before 'twas  thus  employed.    We  removed  the  whole 

^^^^^  into  a  cooler  room,  where  1  found,  the  next  day,  no  fenfible  alteration 
in  the  gage  ^  and  thus  it  continued  for  three  or  four  days  •,  but  coming 
afterwards  to  look  upon  it,  the  mercury  had  afcended  about  an  inch 
and  a  half  j  and  near  the  fame  quantity  of  water  had  got  into  the 
fealed  leg  of  the  gage.  But  this  was,  very  probably,  owing  to  a  care- 
lefs  removal  of  the  tube  that  had  been  made,  without  my  knowledge  j 
for  I  have  found  no  other  remarkable  alteration  herein  fmce  the  expe* 
riment  was  firft  undertaken,  which  is  now  eight  or  nine  days  j  the  mer- 
cury in  the  open  leg  ftill  remaining  at  about  the  height  of  an  inch 
and  half. 

irimewti.  I  filled  a  pint  vial  with  wheat-flower  well  drenched  in  water,  flopping 
up  the  orifice  both  with  cork  and  cement,  and  fet  it  in  a  warm  place  of 
the  laboratory,  in  a  cold  lealbn-,  where  it  continued  for  thirteen  days, 
when  it  burns  by  the  dilation  of  the  included  matter,  which  was,  the 
night  before,  obferved  to  have  left  a  confiderable  vacancy  below  the  cork. 
The  matter  tome  tafted  fburiih,  but  to  another  acid. 

*trimint  3.  We  fet  a  convenient  quantity  of  bruiled  raifins  to  ferment  with  water^ 
in  a  bolt-head,  including  alfo  a  mercurial  gage  therein^  when  exhauft- 
ing  the  air,  and  preventing  any  from  returning  into  the  veffel,  'twas 
placed  in  the  warm  laboratory.  Ko  fpringy  fubftance  appeared  to  be 
Iience  generated  in  four  days,  tho'  the  liquor,  it  feems,  afterwards  fer- 
mented more  violently  than  the  cold  fealon  might  be  thought  to  allow 
of ;  for  being  not  carefully  looked  to,  the  middle  part  of  the  glafs  broke 
to  immenfly  fmall  pieces,  with  a  report  equal  to  that  of  a  piftol  j 
whilft  the  bottom  and  neck  remained  tolerably  entire. 

I  fill'd  a  wide-mouth'd  three  pint  glafs,  with  a  proper  quantity  of 
water  and  bruifed  raifins.  Upon  the  mouth  of  the  glafs  we  tied  a  large 
bladder  by  the  neck,  but  firft  carefully  freed  from  air,  and  faften'd  it 
well  thereto  with  cement,  to  prevent  any  air  from  palCng  either  in  or 
out.  In  this  condition  we  left  the  glafs  in  the  laboratory  for  fourteen 
days,  when  finding  the  bladder  tumid,  we  fhould  have  tied  up  the 
contained  air  therein,  but  for  a  fmall  hole  there  chanced  to  be  in  it. 
We  therefore  took  it  oflF,  and  caufed  a  very  limber  one,  capable  of 
holding  a  quart  of  water,  to  be  fixM  on  in  the  fame  manner,  and  found 
it  next  morning  fo  full  of  air,  that  we  could  not,  without  difficulty,  and 
the  lofs  of  a  confiderable  quantity,  tie  up  the  bladder  rear  its  neck. 
Another  bladder  was  afterwards  applied  as  the  former,  which  next 
morning  appeared  full,  as  if  diftended  by  means  of  a  pair  of  bellows. 

In  the  bottom  of  a  wide-mouth'd  vial  we  lodged  Ibme  good  fpirit  of 
lalt,  and  the  filings  of  fteel,  covering  all  with  a  receiver,  fitted  with 
an  eel-skin,  and  a  wire,  whereto  a  thin  and  flender  glafs,  hermetically 
lea  I'd  at  the  bottom,  was  fixed,  containing  fome  filings  of  copper.  The 
receiver  being  well  exhaufted,  we  broke  this  glafs  of  copper  filings 
againft  the  bottom  of  the  vial,  and  let  them  fall  into  the  menftruum, 
whence  enfued  great  ftore  of   bubbles,   which  raifed  a  froth  much 

g  deeper 


arimitit  4. 


^mmt  $• 


of  the  Air.  25^ 


deeper  than  the  liquor  j  and  the  fucceffive  generation  hereof  continued  Nat.Hist. 
for  a  confiderable  time  j    fome  of  them  appearing  large,  tho'  in  the  v^^'V'Ni^ 
open  they  would,  perhaps,  have  been  invifible.    The  vial  thus  kept  In 
vacuo  for  a  quarter  of  an  hour  longer,  and  no  greennefs  appearing  in  the 
Jiquor,  the  receiver  was  taken  off, 

A  bubble  of  air,  equal  in  diameter  to  a  middle  fized  pea,  being  left  Experiment  6, 
at  the  top  of  a  round  vial,  with  a  long  and  flender  neck,  and  containing 
fine  oil  of  turpentine,  this  was  inverted  into  another  vial  of  the  fame 
liquor,  and  fuffer'd  to  ftand  in  a  quiet  place  for  a  competent  time. 
The  like  was  alfb  done  with  fpiric  of  wine  at  the  fame  time.  The 
event  was,  that  in  fix  days  the  bubble  difappear'd  in  the  glafs  of  oil  of 
turpentine,  and  likewife  in  that  of  the  fpirit  of  wine  the  day  following. 

Upon  opening  an  exhaufted  receiver,  wherein  was  an  unftop'd  vial  EiferimMT. 
above  half  full  of  an  opake  blackiih  liquor,  fuppofed  to  have  been  frogs 
Ipawn,  that  had  certainly  been  included  for  three  years,  we  found  by 
the  gage  put  up  with  it,  that  it  had  yielded  a  little  air.  Its  fcenc  was 
fetid,  like  that  of  the  pump  of  a  Ihip,  but  it  had  produced  no  inlefts, 
nor  was  tum'd  mouldy* 

An  induftrious  gentleman  of  my  acquaintance,  who  digs  for  mines,  ohfervsthn. 
and  owns  a  good  one,  informs  me  ^  that  when  the  miners  meet  with 
running  water  under  ground,  they  are  thereby  fupplied  with  air  fufficient 
for  free  refpiration,  even  at  the  depth  of  many  fathoms  ^  butftagnant 
vrater,  he  faid,  would  not  do  the  like.  Tho*  in  his  opinion,  that  air 
proceeded  rather  from  the  water  it  (elf,  than  from  its  motion. 

I.  To  produce  air  by  fermentation  in  well  clofed  receivers.  Exferlmentt 

To  produce  air  by  fermentation  in  feaTdglafTes.  ^^'?!  '^^'^ 

Toleparate  air  from  liquors  by  boiling*  ^^^  the  exa* 

To  feparate  air  from  liquors  by  the  air-pump.  minstionofift 

Tt>  produce.air  by  corronon,  efpecially  with  fpirit  of  vinegar.  frefsfed. 

To  feparate  air  by  animal  and  fulphureous  diflolvents. 
To  obtain  air  in  an  exhaufted  receiver  by  burning  glafTes,  and  red- 
hot  irons. 
To  produce  air  out  of  gunpowder,  and  other  nitrous  bodies. 
2;  To  examine  the  produced  aerial  fubftances,  by  their  preferving  or 
reviving  animals,  flame,  fire,  the  light  of  rotten  wood,  and  of 
fiih. 
To  examine  it  by  its  elafticity,  and  the  duration  thereof. 
To  do  the  fame  by  its  weight,  and  its  elevating  the  fumes  of  liquors,     ittdrtmfi 
I  am  not  (blUcitous  that  all  the  phenomena  refer^i  to  the  moifture  of  the  andmifinre  #/ 
air,  be  fblely  produced  by  the  bare  moifiure  thereof,  'tis  fufficient  if  this  ^***'''* 
quality  is  the moft  obvious  one,  tho' other  corpufcles  whereto  moifture 
lerves  as  a  vehicle,  be  alfo  concerned  herein. 

Drynefs,  as  privative  as  its  nature  feems,  may  have  a  confiderable 
fhare  in  producing  a  change  in  bodies,  and  that  in  differing  refpefts^ 
the  two  principal  whereoi  are  thefe. 
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Firft,  by  means  hereof  a  body  is  deprived  of  thofe  exhalable  parts 
that  harbour'd  in  its  pores,  and  were  perhaps  the  principal  of  feveral 
operations  afcribed  to  it.  Secondly,  as  the  want  or  thefe  more  fubtile 
parts  may  induce  a  change  of  texture  in  the  body,  chiefly  with  re- 
gard to  its  pores,  whofe  maglntude,  figure  and  pofition  being  alter'd, 
the  body  may  in  many  cales  acquire  a  contrary  dilpofition  to  its 
own. 

Sometimes  when  the  weather  began  to  be  overcaft,  the  hygrofcope 
did  not  grow  fenlibly  heavier,  and  at  other  times  it  wouM,  when  I  cou  d 
obferve  no  vapours  in  the  air.  Indeed  it  happened  thus  but  feldom, 
yet  this  made  me  fufpeft  that  fome  clouds  may  confift  of  other  than 
aqueous  exhalations  j  and  that  fuch  as  are  peculiarly  fitted  to  enter  the 
pores  of  the  hygrofcope,  have  a  faculty  of  drying  it,  or  fbme  way 
or  other  of  increafing  or  leffening  its  gravity.  And  this  fe^ms  the 
more  probable,  becaule  having  made  hygrofcopes  with  powder,  with 
lalt,  and  with  wainfcot  faw  duft,  applied  to  nice  fcales  in  very  thin 
light  open  glafles,  they  all  fucceeded  as  the  former  j  for  now  and  then 
their  weight  would  not  alter  as  the  weather  grew  moifter  or  dryer. 

Soon  after  looking  upon  the  half  hundred  weight  that  hung  by  a 
rope,  and  fixing  a  mark  where  the  bottom  of  it  touch'd  the  perpen- 
dicular board  that  flood  by  it,  I  perceived  the  sky,  which  before 
was  clear,  to  grow  cloudy,  but  no  rain  enfued  ^  upon  this  the  weight 
rofe  a  quarter  of  an  inch  within  an  hour  and  a  quarter  after  the  mark 
was  made,  as  it  proved,  between  nine  and  ten  in  the  evening.  Be- 
tween eight  and  nine  the  following  morning,  it  was  raifed  near  an 
inch  from  the  former  mark,  when  the  day  proving  feir  and  windy, 
the  weight  funk  by  ten  at  night  about  fix  inches  below  where  I  found 
it  in  the  morning.  The  morning  following,  about  eight  a  clock  it  was 
rifen  to  8  V  inches,  the  weather  being  then  cloudy,  tho'very  dry  and 
dufty  •,  but  in  lefs  than  an  hour  after  it  overcafl,  and  there  fell  fome 
drops  of  rain,  which  made  the  lead  to  rife  about  half  an  inch  higher. 

The  night  proving  rainy,  the  half  hundred  weight  was  lifted  above 
five  inches  higher  than  I  left  it  the  preceding  evening,  but  the  day 
recovering  to  dry,  windy,  and  warm,  it  was  funk  by  the  next  night 
.confiderably  below  all  the  marks.  The  rope  whereby  this  weight  was 
fufpended,  meafured  in  diameter  three  eighteenths  and  four  decimal 
parts  of  the  tenth  of  an  inch. 

A  rope  about  three  feet  and  a  half  in  length  from  the  point  of 
fufpenfion,  and  near  three  tenths  of  an  inch  in  diameter,  being  ftretch- 
ed  for  fbme  days  by  a  leaden  weight  or  quarter  of  the  large  hundred, 
which  had  a  flat  board  placed  underneath,  juft  barely  to  fupport  it; 
we  at  length  moiftened  the  rope  thoroughly  with  water,  by  means 
of  a  fpunge,  whereby  it  firfl  leemed  to  be  rather  a  little  lengthened 
than  Ihorten  d ;  but  in  an  hour  or  two  it  began  to  contraft,  fo  that 
the  weight  was  railed  confiderably  above  the  board  whereon  it  refted 
before  ^  on  the  fame  day,  however,  the  weight  funk  to  its  former  r '"'*^. 
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Tho'  Morocco  be  an  inland  town,  feated  in  a  very  hot  climate,  where  Nat.Hist. 
the  foil  is  ufually  dry  J  yet  I  am  informed  that  the  nofturnal  air  proves  k^'^'^^'V^ 
exceeding   damp  and  piercing,    ib  as  prefently  to  produce  ruft  upon  okpfrvsthw. 
fuch  iron  iiifiruments  as  lie  naked  therein* 

Air  too  moift  cannot  be  wholefom.  The  air  about  Oakly  in  Buckingham^ 
Jh/rfy  tho'  a  high  country,  is  very  moift  between  Michaelmas  and  j4lhaU$n^ 
tide  J  efpecially  in  rainy  weather,  and  upon  a  thaw  j  fo  that  the  wainlcots, 
ftair-cafes,  and  pi£lures,  then  ftand  of  a  water,  which  will  afterward 
trickle  down  in  large  drops.  But  many  houfes  at  Brilly  which  ftand 
exceeding  high,  have  this  to  a  much  greater  degree  ^  for  here  the 
flair-cafes,  efpecially  if  laid  in  oil,  will  run  down  with  water.  The 
north  and  north-eaft  fides  of  thefe  houfes  are  obferved  to  be  the  dampeft  j 
for  the  furniture  here  will  rot,  if  fires  be  not  fbmetimes  made  in  the 
rooms  wherein  it  ftands. 

As  by  exhanfting  a  receiver  of  air,  we  formerly  tried  whether  the  Exptrtmut^^* 
remaining  medium  wou'd  thereby  alter  its  temperature,  as  to  heat  and 
♦  cold,  fo  in  the  prefent  experiment  we   endeavoured  to  find  its  difpo- 
'iition  with  regard   to  drynefs  and  moifture.     The  hygrofcope  made 
with   the  beard  of  a  wild  oat,  feem'd  very  proper  for  this  purpofe  • 
but  that  not  being  procurable,  we  ufed  one  of  gut-ftring.    This  was 
ccMivey'd  into  a  finall  receiver,  that  the  efFeft  might  be  the  more  fudden 
and  conlpicuous ;  yet  no  fenfible  alteration  appeared  in  the  index  upon 
extrafting  the  air.    And  tho'  we  repeated  the  experiment,   and  then 
kept  the  receiver  for  .a  confiderable  time  exhaufted,    the  confequence 
was  the  famej  but  upon  the  re-admi/fion  of  the  air  by  the  cock  only, 
-the  index  in  a  few  hours  confiderably  changed  its  places  fo  that  hence 
the  fubtile  matter  in  the  fuppofed  vacuum  of  the  receiver,  and  conft- 
iquently  the  more  fluid  part  of  the  atmofphere,  wherein  the  proper 
aerial  particles  float,  appears  not,  in  its  own  nature,  to  be  very  fenfible 
cither  of  cold  or  heat,  dryneft  or  moifture ;   tho'  many  other  experi- 
ments remain  to  be  tried,befides  thofe  wherein  the  air-pump,thermometeri 
and  hygrofcope  are  concern'd,  before  this  can  abfolutely  be  detefmin'd. 

An  excellent  aftronomer  of  my  acquaintance,  who  frequently   took  chuis&mtftt. 
^he  height  of  the  clouds,  very  rarely  found  any  even  of  the  white  ones,  . 
-in  fair  weather,  to  be  more  than  three  quarters  of  a  mile,  and  feldom 
above  half  a  mile,  from  the  furface  of  the  earth. 

A  mift  driving  upon  tlie  fea  towards  the  fhoar,  tho' without  any 
-fenfible  wind,  will  caufe  a  greater  fwell  of  water  than  a  brisk  gale.' 

A  moift  bluifh  mift  has  been  obferved  to  afcend  from  ground  that  is 
fomewhat  moift  in  winter,  and  elfewhere  after  a  warm  day,  or  againft 
fair  weather  in  autumn,  to  the  height  of  twenty  or  thirty  feet,  and 
then  to  fubfide  again  in  dew. 

A  virtuofo  of  my  acquaintance,  who  pofleffed  a  piece   of  ground      TerrefirUl 
wherein  ran  feveral  veins  of  different   metals  and  minerals,    as  alfo  fleams  in  tin 
his  fon,  a  virtuofo,  told  me,  they  had  frequently  feen  pillars,  as  it  *'''• 
were  of  fumes,  afcending  thence  like  fmoke,  iome  whereof  had  no 
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Iat.Hist.  ftent,  fome  an  ill  one,  and  fome  again  a  good  one,  tho*  the  latter  hap- 
"'^^''*^^     pen'd  but  feldom.     And  1  my  felf  have  known  .diifufive  and  lafiing  fogs 
that  have  proved  very  fetid. 

Smoky  fleams  frequently  proceed  from  theair-lhafts  of  mii:es  whilft 
they  lye  unwrought  •,  and  the  charcoal  made  of  the  wood  that  grows 
near  the  mineral  mines  in  Cornwall  affords  a  manifeft,  arfenical,  and 
fulphureous  fcent. 

A  terrible  exhalation  arofe  from  the  Cretan  fea,  at  the  beginning 
of  the  fummer  of  the  year  721,  which  diffufing  it  felf  in  the  air, 
caufed  it  to  appear  all  on  fire.  The  fea  it  lelf  was  alfo,  by  huge 
flaming  ftones  that  ftarted  from  the  ifle  called  Hieray  heated  to  a 
"  violent  degree."'  Journal  de  Savans.  1685. 
The  stM§*  The  fchools  teach  the  air  to  be  a  warm  and  moift  element,  and  con- 
^en  s  vefy  fequently  a  fimple  and  homogeneous  body.  Many  modern  philofophers 
mf§imdid  have,  indeed,  juftly  given  up  this  elementary  purity  in  the  air  ;  yet  few 
^*  feem  to  think  it  a  body  fo  greatly  compounded  as  it  really  appears  to 

be.  The  atmofphere,  they  allow,  is  not  abfolutely  pure,  but  with 
them  it  differs  from  true  and  fimple  air,  only  as  turbid  water  does 
from  clear.  Our  atmofphere,  in  my  opinion,  confifts  not  wholly  of 
purer  aether,  or  fubtile  matter,  which  is  diffufed  thro'  the  univerfe, 
but  in  great  meafure  of  numberlefs  exhalations  of  the  terraqueous 
globe  '^  and  the  various  materials  that  go  to  compofe  it,  with  perhaps 
fome  fubftantial  emanations  from  the  celeflial  bodies,  make  up  to- 
gether, not  a  bare  indeterminate  feculency,  but  a  confuted  aggregate  of 
Ssht  in  the  different  effluvia.  One  principal  fort  of  thefe  effluvia  in  the  atmofphere 
^  I  take  to  be  fa  line,  which  float  varioufly  among  the  reft  in  that  vaft 

ocean ;  for  they  feem  not  to  be  equally  mixed  therein,  but  are  to  be 
found  of  different  kinds,  in  different  quantities  and  places,  at  different 
leafons. 

The  arguments  that  fliew  fubterraneous  effluvia,  in  general,  afcend 
plentifully  into  the  air,  prove  the  fame  of  (aline  ones  in  particular  j 
fince  it  has  been  demonltrated,  that  immenle  quantities  of  common, 
nitrous,  aluminous,  vitriolic,  and  perhaps  other  falts,  rile  among  the 
various  exhalations  of  the  terraqueous  globe.  Nor  is  this  the  only 
means  whereby  the  air  may  be  impregnated  with  faline  particles  ;  for 
the  aftion  of  the  fun  upon  the  fuperficial  parts  of  the  earth  and  fea, 
will,  aloi:e,  fupply  that  fluid  with  fwarms  of  them.  And  the  quantity 
hereof  may  be  greatly  increafed  in  leveral  places  by  fuch  vulcano's  as 
have  open  vents,  by  the  fmoke  of  the  common  culinary  fires,  &c. 

We  might  here  enquire,  whether  the  falts  of  the  air  be  really  of 
different  kinds^  and  if  fo,what  thofe  kinds  are^  and  how  it  comes  by  them  ? 
Many  learned  men  talk  much  of  a  volatile  m'tre  in  the  air,  as  the 
only  fait  wherewith  that  fluid  is  impregnated.  I  muft  own  the  air,  in 
many  places,  feems  to  abound  in  corpufcles  of  a  nitrous  nature  ;  but  I  donk 
find  It  proved  by  experiments  to  poflefs  a  volatile  nitre.  In  all  my  prafti- 
ces  upon  lalc^peter,  I  found  it  difficult  to  raife  that  fait  by  a  gentle  heat, 
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and  fpirit  of  nitre,  which  is  drawn  by  means  of  a  vehement  one,  has  Kat.Hist^ 
quite  different  properties  from  crude  nitre,  or  the  fuppofed  volatile 
kind  in  the  air  \  for  'tis  exceeding  corrofive.  And  even  the  earth  dug 
from  under  an  old  dove-houfe,  and  dilUlPd  with  flow  fires,  yielded 
nothm^  like  that  wherewith  thefe  men  fuppofe  the  air  to  be  ftored, 
I  am  content,  however,  to  admit  their  luppofition  as  ingenious,  till 
farther  evidence  be  given  for  it  \  and  this  leems  not  impoffible  to  be 
produced,  at  leaft  as  to  particular  times  and  places.  For  I  would  not 
be  pofitive,  that  the  fubterraneous  exhalations,  or  the  rays  of  the  fun, 
never  volatilize  any  of  the  nitrous  particles  they  aft  upon,  and  elevate 
them  into  the  air,  without  deftroying  their  texture  like  our  fires.  But 
this  will  not  appear  to  be  the  only  fait  that  impregnates  the  air,  if  we 
confider  how  vaft  a  portion  of  the  terraqueous  globe  is  cover'd  with  the 
fait  ocean,  and  what  immenfe  quantities  of  foflil  fait  are  dug  up  in 
Toland^  Hun^ary^  'Tratifylvaniay  &c.  that  fea  fait  is  generally  found  mixed 
with  nitre  m  the  earth,  and  that  it  is  with  difficulty  feparated  there- 
from. For  hence  it  ihould  feem,  that  in  many  places,  efpecially  near 
the  fea,  the  effluvia  of  common  fait  abound  in  the  air  equally,  at 
leafl,  with  thofe  of  nitre. 

In  places  abounding  with  marcafites,  there  is  a  fretting  vitriolic  fait 
largely  difperled  thro'  the  air,  which  has  been  obferved  to  rot  the 
hangings  of  rooms,  and  other  furniture  j  and  to  lie  upon  the  furface 
of  the  ground  in  a  whitifh  efflorefcence,  after  the  fun  had  heated  the 
moift  and  blackifti  mould  wherein  it  lay. 

But  farther,  the  air  of  particular  places,  as  about  great  towns,  d'c. 
may  likewife,  probably,  abound  with  volatile  falts,  of  a  contrary  nature 
to  acids.  That  places  deep  under  ground  may  lodge  fuch  falts,  feems 
not  unlikely  from  the  experiment  of  an  acquaintance  of  mine,  who 
caufed  to  be  dug  up,  at  the  depth  of  feveral  yards  below  the  furface  of 
the  earth,  a  large  quantity  of  a  certain  kind  of  clay,  abounding  in  mine- 
rals ;  whence  he  obtained,  by  fimple  diftillation,  a  confiderable  parcel 
of  fpirit  and  fait,  greatly  refembling  thofe  of  urine  or  hartfhorn. 

In  places  where  much  wood  is  burnt,  numerous  particles  of  volatile 
fait  may  eafily  be  difperfed  thro'  the  adjacent  air  •,  for  wood-foot, 
which  is  only  that  fmall  part  of  the  fmoke  which  adheres  to  the  chim- 
ney fides,  affords  a  volatile,  laline  fpirit  in  great  plenty  •,  and  not  rea- 
dily, unlefs  by  the  fcent,  diftinguilhable  from  that  of  urine  or  harts- 
horn. 

More07er,the  putrefaftion  of  animal  fubftancesmay  (upply  the  air  with 
.volatile  falts,  fince  fbme  putrefied  urine  will,  without  diftillation,  afford 
laline  and  fpirituous  parts,  wh'ch  by  their  Icent,  c^r.  difcover  themlelves 
to  be  volatile,  even  while  fwimming  in  their  own  large  quantity  of 
phlegm.  The  like,  1  believe,  is  oblervable  in  many  vegetables  ^  for  fome 
lucculent  ones  being  laid  together  in  a  heap,  at  a  convenient  feafon  of 
the  year,  that  they  might  rot,  I  found  them,  when  the  putrefaftion  had 
.arrived  to  a  certain  degree,  to  yield   a  furprizingly  fetid  fcent,  like 

'E  2  that 
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Nat.Hist..  thatoF  carrion;   and  that  a  vegetable  will  of  it  felf  afford  a  dry  vola-- 
K^yyt^^'s^  tile  fait,  1  know  by  experience,  having  my  felf  obtain'd  it  from  a  fpi- 

rituous  feed,    tho'  I  muft  confefs, .  not  without  previous  incineration  ; 
and  only  from  two  or  three  liich  fubftances. 

But  the  air  of  fbme  places  may,  befides  thofe  fimple  ones  already 
mentioned,  contain  fome  compound  falts,  fince  I  have  Ihewn,  that  par- 
ticular faline  fpirits  may  meet  and  join  together  therein  -^  as  alfo  that 
two  liquors  may  be  lb  order'd,  that  tho'  one  of  them  Ihall  never,  of 
it  felf,  afford  any  thing  in  a  dry  form  •,  yet  its  fpirituous  effluvia  meet- 
ing with  thofe  of  the  xther,  will  produce  a  dry,  volatile  and  faline 
body  J  which  a  mixture  of  the  liquors  themfelves  would  not. 

The  many  faline  effluvia  that  rile  with  the  other  fubterraneous  fleams, 
cannot,  all  of  them,  be  well  fuppofed  of  a  fimple  and  uncompounded 
nature.  A  very  intelligent  acquaintance  of  mine,  who  vifited  a  vul- 
cano  in  America^  told  me,  that  before  he  came  near  enough  to  the  fire, 
to  be  very  fenfible  of  its  heat,  the  skin  of  his  face  was  fo  corroded^ 
and  the  colour  of  his  hair  fb  changed  by  the  exhalations,,  as- to  pre- 
vent his  nearer  approach  thereto. 

'Tis  well  known  that  about  mount  Vefuvimy  the  exhalations  are  of 
fo  faline  and  fulphureous  a  nature,  that  they  adhere  to  the  orifices  of 
its  vents,  like  the  flowers  of  fulphur.  And  I  have  had  ftone  brought 
me  from  fbme  vulcano,  with  a  white  fait  in  its  cavities;  which,  upon 
examination,  proved  a-kin  to  fal  armoniac,  and  eafily  foluble  in  water  j 
one  part  being  very  volatile,  and  the  other  remaining  (bmewhat  fixt ;. 
whence  itfeemsvery  probable,  the  fait  was  compounded  in  the  bowels 
of  the  vulcano ;  great  quantities  thereof  having,  as  1  am  credibly  in- 
formed, been  cafl  up  in  the  fiery  eruptions;  and  therefore,  fince  I  found  it 
fublimable,  it  might,  by  that  means,  be  largely  difperfed  thro'  theain 

Befides   thefe  faline  fubftances  of  a  determinate  fpecies, .  there  are . 
pofilbly,  at  certain  times  and  places,  other  corpulcles  in  the  air  of  a^ 
laline  nature,  but  not  reducible  to  any   particular  kind,  which  I  there- 
fore call  anonymous.    We  have  obferved  in  old  glafs  windows,  belong- 
ing to  high  and  ancient  buildings,  fome  panes  corroded,  as  if  they  had 
been  worm-eaten ;  which  feems  to  argue,  that  iharp  and  fretting  particles* 
had  been  carried  thither  by  the  winds  whereto  that  glafs  was  expofed.- 
But  none  of  the  falts  befbrementioned  have  the  faculty  of  corroding 
common  glafs.     Other  inftances  might  be  produced  upon  this  occafion, , 
but  I  referve  them  for  another  treatile. 
TV  difcwif      The  general  method  of  diftovering  the  falts  in  the  air,  may  confift 
tbifalff  in t hi  of  feveral  particulars.    Thus,  in  the  firft  place,  it  might  be  proper  to- 
*'*'•  lay  open  to  the  air,  fuch  bodies  as  have  a  difpofition  to  be  attefted 

by  the  fait,  wherewith  'tis  moft  likely  to  abound.    For  inftance,  if  we  • 
fufpeft  the  air  to  be  impregnated  with  nitre,  lime^  or  the  like  bodies, 
that  imbibe  or  retain  fuch  a  faltnefs  \  died  cloths  or  filks  of  fiich  par. 
ticular  colours  as  will  fade  or  tarnifh  with 'nitrous  fpirits,  maybe  ex-- 
jjofed  thereto.     Where  vitriolic  effluvia  are  fuppoled  predominant,. 

proper 
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proper  preparations  of  fulphur  fliouM  be  fu(pended,    to  try  wh^her  Nat.Hist. 
they  will  acquire  a  blacknefs.     In  other  places,  guefles  might  be  made,  \^y^W*^^^ 
by  fpreading  on  the  clean  ground,  white  linen  cloth,  well  freed  from 
fope  or  ly  ;  and  obferving,  after  it  has  lain  a  confiderable  time,  what 
difcolouration  it  has  fuffer'd,  and  what  faltnefs  it  has  imbibed  •,  either 
from  the  afcending  fteams,  or  falling  dews.     Another  way  is,  to  find 
fbme  particular  body  capable  of  being  atfetted  by  leveral  aerial  falts, 
in  fuch  different  manners,  as  to  difcover  which  kind  produced  the  re- 
(peiiive  changes.     'Tis  doubtlefs  difficult  to  obtain  fuch  a  body,  yet 
perhaps  the  thing  is  not  impoflible. 
.  Having  caufed  fome  thin  copper  plates  to  be  made  clean,  I  kept  Experimmi. 
them  over  glafles,  filled  with  different  fpirits,  as  of  common  la  It,  and 
of  nitre,  both  pure  and  diluted   with  watery  whereupon  I  oblerved, 
tho^  no  heat  was  applied  to  the  glafles,  yet  fretting  particles  alcend- 
ed  from   the  liquors  in  lefs  than  a  day's  time,  when  the  fpirits,  juft 
mentioned,  had  greatly  darkened  the  under  furface  of  the  plates,  by 
different  dtfcolourations ;  (6  that  'twas  afterwards  eafie  to  i'ee  which 
was  cau(ed  by  the  ftline,  and  which  by  the  nitrous  effluvia. 

Spirit  of  nitre,  as  I  formerly  found,  makes,  with  copper,  a  greenifh 
blue  Iblution  •,  fpirit  of  fait,  a  grafs  green  liquor  5  and  the  Ipirit  of 
foot  and  urine,  a  deep  blue,  almoft  like  ultramarine.     But  want  of  time 
hindered  me  from  prolecuting  thefe  experiments  ^  which  might  pofli- 
bly  have  had  a  happy  iffue.     And  what  farther  keeps  the  thing  from 
appearing  defperate,  is,  that  I  have  feen  pieces  of  malleable  copper, 
from  an  engliih  mine,  overcaft  here  and  there  with  a  fair  verdigreafe, 
which  appeared;  by  circumftances,  to  have  proceeded  from  the  cor- 
rofive  effluvia  of  the  air.     Perhaps,  alfo,  there  are  other  fubterraneous 
or  metalline  bodies,  that  by  the  colour,  peculiar  ruft,  or  ftain  they 
acquire  in  the  air,  may  enable  us  to  conjefture  with  what  fubflances 
or  falts  the  air  of  the  place  is  impregnated.    I  knew  a  ftately  houle 
which  received  this  peculiar  inconvenience  from  theeflftuviaof  the  air 
wherein  'twas  feated,  that  the  filver  plate  could  not,  by  any  means, 
be   prelerved     from    odd    difcolourations,    tho'   carefully    kept  in    a 
convenient  part  of  it.     And   in   jimftcrdam^  1  am  told,  plate  tarnifhes 
immediately,   upon  being  expofed  to  the  air  •,  and  contrafts  a  dirty 
colour,  betwixt  a  yellow  and  a  black.     A  third  way  is,  by  the  ufe  of 
■met?.nine  bodies,  chymically  prepared,  and  previoully  reduced  to  fine 
parts,  by  'means  of  faline  fubftances.     Here  luch  bodies,  or  faftitious 
minerals,  are  to-be  employed,  as  having,  generally,  an  accidental  colour, 
will   change  it  in  the  air, 

A  ftrong  folution  of  pure  filver  in  Jqaa  fortisy  precipitated  with  fpi-  ^''^^Imtnt^. 
rit  of  fea-falt,  gives  a  white  powder,  which  being  expofed,  for  a  confi- 
derable time,   to  the   air,  will  acquire  a  dark  colour  on   its  furface, 
wherein  an  attentive  eye  may,  perhaps,  dilirern  variations,  as  any  par- 
ticular faltnefs  happens  to  predominate  in  the  air. 

We 
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Nat.Hist.      VVe  mixed  au  equal  weight  of  copper  filings  and  powdered  fal-a^ 
^.^^^■V"'''^  imoiiiac  together,  and  put  them  into  a  covered  crucible,  which  was 
Experiment  3.    kept  over  a  moderate  fire,  till  the  fait  had  done  fuming  ^  when  all  the 

remaining  dark  coloured  mafs  that  could  be  leparated,  being  taken 
out,  grofly  bruifed  and  expofed,  for  fome  time,  to  the  air,  it  looked 
like  a  kind  of  verdigreafe,  a  fubftance  whofe  colour  may  be  obferved 
to  vary  according  to  the  nature  of  the  particular  lalts,  which  by  cor- 
roding and  incorporating  with  the  copper,  produce  the  pigment. 
But  a  parcel  of  the  fame  mafs  being  grofly  powder'd,  before  the  air 
could  much  affefl:  it,  and  hermetically  fealed  up  in  a  glafs  egg,  and 
left  in  a  fouth  window,  it  did  not  appear  difcoloured,  when  the  ex- 
ternal furface  of  the  other  parcel  reiembled  verdigreafe  ^  which  ar- 
gues the  change  of  colour  to  have  been  made  by  the  aerial  fait,  if 
the  moiflureof  the  air  had  no  iha re  therein,  but  as  a  kind  of  vehicle 
to  the  fair. 

By  pouring  fome  fpirit  of  wood-foot  on  filings  of  copper,  I 
obtained  a  deep  azure  colour'd  fblution  like  ultramarine,  which  be- 
ing fullered  to  dry  in  an  open^lafs  by  the  fole  operation  of  the  air,  the 
colour  prefently  became  paler,  refembling  that  of  a  good  turquoife. 
The  fame  fuccefs  I,  likewife,  had  with  an  urinous  fpirit,  drawn  from 
animal  fiibflances  and  copper  filings. 

To  defcribe  the  above-mentioned  changes  more  particularly,  would 
have  been  fo  exceeding  difficult,  that  I  did  not  attempt  it  j  for  few, 
befides  painters,  can  diflinguiih  all  the  ufual  variety  of  colours  by  pro- 
per names.  And  befides,  perhaps  there  are  fome  that  no  language 
can  exprefs,  efpecially  when  they  have  been  attentively  viewed  and 
confidered  ^  tho'  by  a  knowledge  herein  it  might  fometimes  be  afcer- 
tained  what  fubflances  in  the  air  are  denoted  by  fiich  variations. 

It  does  not  appear  that  our  inland  countries  abound  confiderably 
with  corrofive  falts,  fince  the  bars  and  cafements  of  windows  will 
not  thereby  be  greatly  impaired  by  rufV,  after  they  have  endured  the 
weather  for  twenty  years ;  whence  I  conjefture,  that  kind  of  fait  pro- 
ceeds from  the  fea  vapours,  or  thofe  raifed  by  the  burning  of  mi- 
neral coals. 

'*  The  pot  being  taken  from  the  fire,  and  fuffered  to  cool,  is 
emptied  of  its  pure  nitre,  that  refemble  white  marble  ^ihe  terreflrial 
part  remaining  at  the  bottom.  The  earth  wherewith  the  folution  was 
made,  and  the  boughs  of  oak,  or  the  like  trees,  are  then  to  be  alter- 
nately expofed  to  the  air,  and  fprinkled  with  water,  wherein  nitre 
h^s  been  diffolved  •,  and  by  this  means,  in  five  or  fix  years  time,  it 
will  be  again  fit  for  fblution.  The  purer  parts  of  the  nitre  thus 
generated,  as  alfo  that  which  hangs  upon  the  walls  in  wine  vaults, 
is  to  be  mixed  and  boiled  with  the  firft  folution.  But  if  any  place 
yield  many  of  thefe  veins,  they  fhould  not  immediately  be  laid  up 
in  the  refervatories,  but  be  firft  thrown  on  a  heap  in  open  fpaces-, 
for  the  longer  they  lie  expofed   to  the  air    and  rain,  the  better 
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"  they  grow  i  and  in  four  or  five  months  after  this,   fibres  wilUhoot  Nat.Hist 

^  out,  which  are  much  more  excellent  than  the  veins.     If  a  lepara- 

^  t\on  do  not  happen  in  the  fecond  boiling  of  the  decotticn,   pour  it 

**  out  of  the  fmaller  veJEels  into  the   larger,  ?nd   let  it  be  iiiui  up 

**  therein,  when  alfo  the   copperas  will  leparate  from  the  alum,  and 

'^  run  into  lumps  \  but  that  which   virill  not  concrete  in   the  velibls, 

*^  fliould  be  boiled  again,  and  the  earth  that  flays    behind    tin  own 

**  back  into  the  refervatory,  together  with  the  veins,  to  be  tliere  cificfh 

"  diluted  with  water  and  urine.    The  earth  remaining  in   the  reler- 

"  vatories   after    folution,  becomes    gradually    more   aluminous    and 

"  juicy,  as  that  whence  nitre  was  made.  ''    j4gricolu  dere  metMUcu. 

A  learned  phyfician,  who  praftifed  in  the  mofli  ibuthern  p^rts  of  the 
Englifl)  colonies,  told  me,  that  the  great  guns  there  are  lb  fubjeit  to 
ruft,  that  after  lying  a  few  years  in  the  open  air,  large  cakes  of  Creeps 
mortis  may,  with  a  hammer,  beealily  beat  off  them  •,  whilft  others  tliat 
iay  funk  in  falt-water,  during  the  fame  time,  were  by  no  inciUiS  fo 
much  af&ded.  And  as  dew  is  only  fleams  of  the  terrefirial  globe, 
the  phenomena  that  manifefl  its  power  to  work  on  fblid  bodies,  may 
help  to  fhew  how  much  the  air  abounds  with  faline  and  fubtile  parts. 
The  dew  about  the  maritime  places  of  Braflly  and  even  part  of  the 
inland  country,  a  fcholar,  who  had  been  there,  afTured  me,  not  only 
gave  a  rufl  to  knives,  and  fuch  like  inftruments,  but  alio  to  coin.  He 
added,  that  the  Porti^uez,e  are  there  obliged  to  cafe  their  great  guns, 
to  prevent  their  being  corroded  by  it,  fo  as  to  break  in  difcharginii;-, 
and  that  he  often  obferved  it  left  a  pure,  white  fait,  HI:e  a  hoar-froft, 
on  the  grafs  and  trees.  Another  ingenious  phyfician  informed  me,  that 
at  Fablun  in  Sweden^  noted  for  oi:e  of  the  befl  copper  mines  of  that  king- 
dom, the  mineral  exhalations  afFeft  the  air  fo,  that  their  filver  coin  is 
frequently  difcoloured,  and  fometimes  turned  black  thereby  ;  tho'  clofe 
tied  up  in  feveral  purfes,  and  lock'd  up  in  flrong  chefts.  Kefaidalfo, 
that  thefe  effluvia  manifeftly  alFefted  brafs,  and  to  that  degree  too,  as 
to  occafion  feven  crowns  of  that  metal,  referved  in  one  of  their  prin- 
cipal churches,  to  remniu  uncleanM,  and  perfeftly  black  •,  becaufe  they 
foul'd  fo  fafl,  a>  rendered  the  trouble  of  keeping  them  bright  almoft 
e::dlef5.  Thefe  corrofive  exhalations,  he  farther  aver'd,  penetrate  the 
bars  and  veflTels  of  iron,  that  lie  expofed  to  the  air,  fo  freely,  that 
friable  fcales  of  ruft  may,  at  no  long  intervals,  be  eafil/  obtained 
therefrom. 

A  NfofoUtan  nobleman  acquainted    me,  that  during    his    flay  at   a      Sulphur  in 
country-houfe  near  Naples^  he  u(ed  frequently  to    ride  upon    a  very 
liilphureous  foil,  where,  if  his  horfetrod  pretty  hard,  a  great  crack- 
ling noife  would  arife^  which,  to  a  ftranger,  might  have  feem'd  fur- 
prizing,  and  dufty  fulphureous  fumes  be  raifed,  which  feem'd  ready  to 
take  fire,  as  fometimes  he  thought  they  aftually  did  •,  and  having  cau- 
fe  1  fome   turfis  to  be  cut  out  of  this  ground,  and  laid  together  in  a 
heap,  he  could,  in  the  night  time,  fometimes  obferve  the  effluvia 

thence 
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AT.HisT.  thence  ];)Ientifu1Iy  arifing  to  kindle  in  the  air.  The  fame  honourable 
perfon  likewife  aflured  me,  that  in  the  late  eruptions  of  mount  Vi^ 
Juvius^  both  he  and  others  were  greatly  amazed  at  the  prodigious 
height  ot  the  flame  which  fliot  up  from  that  yulcano ;  and  that  by 
means  of  a  quadrant,  they  found  it  reach'd  two  miles  above  the  top 
of  the  mountain.  He  added,  that  the  adjacent  earth  would  fometimes 
tremble,  that  vaft  flones  and  heavy  bodies  would  be  difchargud,  and  that 
he  himfelf  had  there  feen  fiery  malfes  of  matter  thrown  into  the 
air,  each  of  them  capable  of  filling  a  large  room. 

"  The  ifland  has  a  Shocking  appearance  ^  iJie  iprofpefl:  from   the 
^*  port  is  the  lea,  and  fliore  all  bl^ck  and  burnt,  by  a  Imall  rock  that 
**  firft  difcovered  it  lelf  about  fixty  years  ago,  vomiting  out  a  pro- 
*'  digious  flame  at  a  cavern  of  an  immenfe  depth,    'Tis   not  .above 
^*  eighteen  years  fince,  on  a  fu«day  night,  that  a  terrible  noife  began  at 
**  the  port  of  S^trttorini^  reaching  even  to  Chio^  diftant  therefrom  ^bove 
**  two  hundred  miles,  which  was  fuppos'd  to   proceed  from  the  f^e- 
"  netiafis  fighting  with  the  Turks  \  hut  at   length  it  was  found  to    be 
**  cauled  by  a  fire  underneath  the  port  above-mentioned,  which  there 
"  caft  up,  from  the  bottom  of  the  lea,  quantities   of  pumice-flones, 
"  with  a  force  and  report  as  great  as  it  they  had  been  leverally  di(l 
**  charged  from  a  canon.    The  air  of  Sdntonm  was  by  this  means  fb 
**  infedTed,  that  abundance  of  people  were  kilfd,   and  many  loft  their 
*^  fight  thereby,  tho'  they  recover  d  it  in  a  few  days  afterwards.    This 
^^  infeilion  fpread  it  (elf  as  far  as  the  preceding  noife  had  reached; 
*^  for  even  at  Chlo  and  Smyrna  all  the  filver  coin  was  changed  red,  both 
**  that   in  the  pocket,   and  that  lock'd  up  in  chefts  j   and  the  fame 
^*  happened  •  to  the  filver  chalices    in  the  churches.      The  infeftion, 
**  however,  vaniflied  in  a  few  days  time,  and  the  filver  recovered  its 
*'  native  colour ;  but  the  pumice-ftones  that  were  thrown  up,  cover'd 
^*  the  Archifela^o  to  fuch  a  degree,  that  for  a  confiderable  time,  -when 
*^  particular  winds  blew,  the  port  was  block'd  up  with  them ;  lb  that 
**  not  the  leaft  velTel  could  pafs,   till  way  was  made  for  it  by  their 
"  removal.     And  fome  fcatter'd  remains  of  them  may  be  ieen  to  this 
^*  day  in  the  Mediterranean.  Seneca  tells  us,  that  Santorini  is  built  upon  mines 
^^  of  fulphur,  which  doubtlefs  gave  occafion  to  this  fire."  Voyage  de  Levant. 
'Tis  a  common  obfervation,  that  thunder  produces  in  the  air  a  ftrong 
fmell  of  fulphur ;  and  I  remember  being  at  a  town  near  the  lake  of 
Geneva^  when  the  thunder  was  fo  violent,  as  greatly  to  terrify  the  in- 
habitants, tho'  they  were  accuftom*d  to  its  ftiocks  •,    I  heard  many  com- 
plaints the  next  day  of  a  ftrong  fulphureous  fcent,   that  particularly 
proved  almoft  infutferable  to   the    centinel  who  flood  near  the  lake 
where  the  thunder  fell. 

"  Oxi'July^^  t68i.  The  ihi^  Jlbermarly  diftant  an  hundred  leagues 
^«  from  CdpeCodj  in  the  latitude  of  48**,  about  3  in  the  afternoon,  meeting 
**  with  a  thunder  ftorm,  the  lightning  burnt  the  main-top  fail,  fplit  the 
**  main  cap  in  pieces,  and  fliiverd  the  maft.    One  of  the  claps  of  thunder 

**  here 
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^  here  proved  exceffively  loud,  whereat  the  whole  ihip^t  crew  were  Nat.Hist. 

**  aftoniihed  j    when  (bmething  immediately  fell  from  the  clouds  upon  v^^V*^"^ 

**  the  ftern  of  the  fliip-boat,  which  broke  it  into  feveral  pieces,  fplit 

**  one  of  the  pumps,  and  damaged  the  other.    It  feem'd  to  be  a  bitu- 

^*  minous  matter  tnat  caus'd  this  mifchief,   fmelling  like  fired  gun- 

^^  powder,  and  continuing  to  bum  in  the  ftern  of  the  boat  till  it  was 

^*  wholly  confum'd  j  for  they  cou'd  not  extinguifli  it  by  water,   and 

"  attempting  to  di/fipate  it  with  flicks.  But,  what  is  more  extraordinary, 

*^  when  night  came  on,  and  the  ftars  appeared,  they  found  their  com- 

**  pafTes  changed.    That  in  the  biddekel  had  its  north  point  turned 

^*  due  fbuth :  one  of  the  two  others,  which  lay  unhung  in  the  locker 

**  in  the  cabbin,  pointed  exaflly  as  the  former-,  but  the  north  point 

**  of  the  third  flood  weft.    The  polarity  of  their  needles  being  thus 

**  changed,   the  (ailors  were  for  fome  time  at  a  ftand  how  to  work 

**  their  veffel ;  however,  they  afterwards   failed   a   thouland  leagues 

^*  in  this  manner.    That  compafs  whofe  needle  thus  came  to  point 

**  weft,  was  brought  to  iSTrw-JE";/^/^;;^,  where  the  glafs  beii;g  broke,  and 

**  the  air  gaining  entrance,    it  loft  its  virtue.    But  one  of  the  others 

"  is  in  that  country  poflefs'd  by  Mr.  Encreafe  Mather  ^   the  north  point 

**  of  the  needle  remaining  fouth  to  this  day.'' 

An  eminent  planter  of  trees,  gave  me  part  of  a  branch,  with  a 
fiflure  in  the  bark,  that  feemM  almoft  to  reach  the  wood,  from  one 
end  to  the  other  j  tho'  the  lips  of  the  wound  were  now  grown  over 
with  new  bark.  The  like  hereto  he  obferved  in  other  branches  of 
the  lame  tree  i  and  this,  for  feveral  reafoas,  he  could  afcribe  to  nothing 
but  lightning,  which  about  that  time  had  been  very  frequent  ^  and 
many  more  trees,  as  well  his  own  as  thole  of  others,  far  diftant  from 
the  former,  were  affefted  in  the  fame  manner.  Thele  fiffures  looked 
not  all  one  way,  but  refpefled  feveral  points  of  the  compafs ;  whence 
I  am  confirmed  in  my  lolution  of  fome  odd  phenomena  of  lightning, 
by  comparing  its  irregular,  winding  motion,  to  that  of  a  fquib. 
However  this  ftrange  kind  of  fire^may  affeft  animals,  'tis  not  always 
pernicious  to  vegetables  ^  as  appears  from  the  juft  mentioned  wounds  it 
makes  in  trees,  which  happily  cicatrize  of  themfelves,  without  any 
farther  damage. 

Beginning  to  confider  the  properties  of  vinous  liquors,  their  feveral     Cr/^^iW/j- 
diftempers,  and  the  method  to  preferve  them,  I  found  it  previoufly  ne-^V^'^' '" 
cefTary  to  make  an  exaft  fcrutiny  into  the  air,  its  qualities,  temper,  * 
and  motion^  with  the  influence  it  has  upon  all  luch  bodies.    This  led 
me  into  fome  thoughts,    relating  to  the  imperfeftion  of  our  prefent 
theory  of  the  planets.     'Tis  certain,  if  tliis  theory  be  not  built  upon 
a  demonftrable  foundation,  differences  and  errors  will  happen  in  our 
opinions  of  the  motions  of  the  planets,  and  the  calculations  of  their 
places.    But  if  we  err  in  this  refpefl:,  their  feveral  afpefts  and  influ- 
ences cannot  be  juflly  determin'd  ^  and  confequently,  the  phyfical  ufe 
of  thefe  celeftial  bodies  is  wholly  lofl,   or  becomes  very   uncertain. 

Vol.  III.  F  '  And 
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iT.HisT.  And  truly.,  if  aftronomy  cou'd  not  afford  fome  affiftance  in  afcertain- 
•-V^'^i^  ing  the  atfeftions,  difpolitions   and  alterations  of  ftveral  things  here 
below,  1  Ihould  grutch  all  the  time  and  coft  *,  all  the  wacchings  and  ob- 
fervations  it  requires.     Several  objeftions,  indeed,  are  commonly  pro- 
i  uiw  ufi   duced,  againft  any  fuch  ufe  or  application  to  be  made  of  this  Icience, 
0ftni§$n^.   ^j^^  againft  the    influence  of  the   celeftial  bodies.    But  thele   chiefly 
proceed  from  the  impofture    and  ignorance    generally   found    in  the 
profelforsof  this  fcience^  the  palpable  miftakes,  and  great  uncertainties 
as  to  prediftions,  under  which  it  labours;    and  laftly,   from  want  of 
knowing    the    manner    wherein    the  celeftial  bodies    may  affeft  each 
other.    Such  objeftions,  however,  if  througlily  confider'd,  do  not,  as 
1  apprehend,    mike  againft  the  poilibility   of  the  thing,    but  wholly 
arite  from  the  enormities  and  imperfeftions  thereof-,   and  thefe  bodies 
may  ft  111  hav     a  power  to  caufe  luch  particular  motions  and  altera- 
t-v  >,      ^  iu   their  extremes,  will  render  themfelves  univerfally    per- 
<ei'     ic      And  this  appears  by  undeniable  experiments,  not  only  iu 
•'e|;i?\a[)le:,  but  in  animals,  and  that  both  in  acute  and  chronic  diftem- 
pers  i    more  particularly   in  lunatic,  epileptic,  paralytic,   or  lethargic 
patients.    This  is  further  demonflrable,    if  the  extreme  motions  in 
phyfics,  be  generation  and  corruption,  and  rarifaftion  and  condenfation 
the  mean  ones ;   for  allowing  thefe  bodies  a  Ihare  in  promoting  the 
latter,  their  effefts  upon  all  other  fublunary  things  muft  be  very  con- 
fiderable.    Generation  and  corruption  are,  properly  fpeaking,  the  ex- 
tremes of  motion,  rather  than  motions  themlelves ;  for  the  delign  and 
effeils  of  all  phyfical  motion,  are,   in  ftriflnefs,   either  generation  or 
corruption  ^  and  all  motion  is  hereby  limited  and  bounded  ^  for  beyond 
thefe  there  is  no  phyfical  progreffion^  fince  all  things  are  corrupted 
to  be  generated,    and  vice  verfa.    It  muft  then  be  acknowledged,  that 
nature  makes  ule  of  motions  between  thefe  two  extremes  j  which  mean 
ones  muft  alfo  be  as  oppofite  to  each  other,    as  the  two  extremes. 
And  as  the  motions  of  rarifaftion  and  condenfation  are  oppofites,  i'o 
they  fall  in  with  all  the  other  inftruments  and  phenomena  of  nature  \ 
the  one  c^rrefponding  to  heat,  the  other  to  cold  j  the  one  to  hardnefs, 
compaftnefs  and  drynefs;    the  other  to  foftnefs,  fweetnefs,  maturity, 
&c.      For  thefe,  among  many  other  reafons,  I  conclude,  that  genera- 
tion and  corruption,    rarifaftion  and  condenlation,    are  the  fimpleft, 
plaineft,  and  jufteft  analyfis,  in  nature,  of  all  phyfical  motions  ^  fince 
all  motion  purely  phyfical,  may,   with  eafe,  be  immediately  referred 
thereto,  and  relblved  therein. 

'Tis  evident,  that  all  the  properties  of  moifture,  heat,  cold,  droughts, 
winds,  flxowers,  thunder,  &c.  employM  by  nature  to  produce  the  two 
univerfal  effefts,  rarifaftion  and  condenlation,  almoft  wholly  depend 
upon  the  courfe,  motion,  pofition,  fituation,  or  afpeft  of  the  celeftial 
bodies.  Thus  eVery  planet  has  its  own  proper  light,  diftinfl:  from  that 
of  the  others  ;  whiiJn  is  either  a  bare  quality,  and  then  its  utmoft  u(e 
and  defign  is  only. to  illuminate  ^  or  elfe  all  light  is  attended  with  fome 
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peculiar  power,  virtue,  or  tinfture  \   whence  'tis   plain,  that   every  Nat.Hist. 
light  has  its  peculiar  property,    tintture,    and  colour  ^    its  own  fpe-  %,    ^ 
cific  virtue  and  power,  wherein  the  planets  differ  from  each  other  j 
and  confequently  the  celeflial  bodies  are  not  to  be  confidered  as  flug- 
gilh  and  unorganized  matter  \  but  as  full  of  iheir  proper  motion,  ope- 
ration, and  life.    Thus,  the  fun  not  only  fhines  upon  all   the  planets, 
but  by  his  genial  warmth  calls  forth,  excites,  and  raifes  the  motions, 
properties,  and  powers  peculiar  to  them :  whence,  according  to  the 
angle    they  m^ke  with  that  grand  luminary,  and  the  degree  where- 
in they  are  enlightened,  either  by  its   direft  or    oblique  rays,  in    a 
near  or  remote  fituation  in  refpett  of  the  earth  \  the  effefts   of  the 
powers,  virtues,  and  tinftures  proper  to  each,  muft  be  more  or  left 
perceived  by  us.     As  for  the  manner  wherein  the  planets  tranfmit 
their  powers,  and  thereby  affefl:  the  remoter  bodies,  'tis  not  difficult 
to  apprehend  it  j   for  we  affirm  no  virtue  or  power  to  flow  from  the 
planets,  that  comes  not  along  with  the  light  as  a  property  thereof, 
'Twas  never  imagined  that  any  of  the  planetary  or  folar  light  is  re- 
frafted,  or  ocherwife  weakened  or  diminiihed   by    the  xther,    thro' 
which  it   paffes  \  and  confequently  'tis  not  hinder'd  from  defcending 
with  its  full  force,   direftly  and    unrefrafted,  upon  our  atmofphere. 
But  whatever  is  received  by  the  atmofphere,  muft  alfo   be  received 
by  the  thin  and  fubtile  air  that  is  contiguous  thereto  •,  which  air  is, 
doubtlefs,  capable  of  being  moved,   agitated,    altered,  and   impre/Ied 
by  the  properties,  virtues,  and  lights  that  penetrate  all  its  parts.    Not^ 
only  fo,  but  our  (pirits  alfo,  with  thofe  of  all  mixed  bodies,  will  re- 
ceive no  lefs  impreffion,  alteration,  motion,  agitation,    and    infeftion 
from  the  fame  lights  •,  nay,  as  our  fpirits  approach  nearer  to  the  na- 
ture of  light  than  that  of  air,  fo  will  they  be  more  affefted  thereby. 
And  if  the  fpirits,  we  fpeak  of,  may  be  altered,  changed,  moved  and 
imprefled  by  thefe   fuperior  bodies,  and  their  properties  \  fmce   luch 
fpirits  are  the   only  principles  of  aftion,  power,  force  aud  life  in  the 
bodies,  wherein  they  refide,  and  the  immediate  caufes  of  all  the  al- 
terations therein,  'tis  impoilitile  they  fhould  be  altered  andchanged^ 
and    the   refpeftive   bodies    remain  unaffefted  thereby  •,    confequently 
the  force  of  the  fuperior  bodies  muft  exert  a  power  or  operation  on 
the  very  fubftance  of  the  inferior.    To  confirm  this,  in  particular,  with 
regard  to  our  lelves,  we  might  have  recourfe  to  the   mifchiefs  that 
frequently  befal  mankind  by  means  of  the  air,  which  feems  no  other- 
wife  concerned  ;  fuch  are  convulfions,  cramps,  blafts,  lamenefs,  colds, 
&€.  many  whereof  have  a   long  duration,  the'  rarely  felt  at  the  ve- 
ry inftant  of  their  approach,    or  attended  with  any  perceptible  ex- 
cels of  heat  or  cold. 

As  the  other  planets,  fo  alfo  our  earth  is  not  only  enlightened, 
warm'd,  cherifliM,  and  made  fruitful  by  the  power,  virtue,  and  in- 
fluence of  the  fun  j  but  it  hath,  moreover,  its  proper,  magnetical,  pla- 
netary force  awaken'd,  fermented,  excited,  and  agitated  j  which    it 
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.Ti^HisT.  fends  back  with  the  reftefted  light  of  that  luminary.  By  this  means 
TV^s^  alfo,  the  feminal  difpofitions,  odours,  and  ferments,^  lodg'd  in  parti- 
cular regions  and  parts  hereof,  at  the  lame  time  emit  ai.d  diffufe 
thro'  the  air  either  their  kindly  and  gratetul,  or  malignant,  conge- 
ling,  and  putrefying  qualities.  Hence,  tho'  the  temper,  dilpofition, 
and  general  qualities  of  the  air  may  be  affigned  according  to  the  mo- 
tions, influences,  and  afpefts  of  the  feverai  fuperior  planets,  yet  the 
particular  healthfulnefs  and  unhealthfulnefs  of  places ;  the  bad  difpo* 
fitions  of  the  air,  whether  in  the  evenings,  nights,  or  mornings ;  in 
fome  parts  more  than  others  j  exceffive  moifture,  great  winds,  droughts, 
or  feafons  peculiar  to  a  country,  fhould  chiefly  be  afciibed  to  thofe 
odours,  vapours,  and  exhaiations,|iiat  by  the  aft  ion  of  the  fun,  or  other 
planets,  are  forc'd  from  their  particular  feats  in  the  planets  them- 
felves  into  the  air.^  Now  if  this  be  the  ftace  of  the  cafe,  it  follows, 
that  wholly  to  negleft  luch  a  phyfical  ule  of  the  motion  of  thefe 
bodies,  becaufe  fuperftition  has  crept  into  it,  is  very  extravagant  j  and 
ought  not  to  pais  uncenfur'd  in  meu  of  learning. 

In  this  apology  for  aflrology,  I,  by  no  means,  pretend  to  juftify  any 
thing  farther  than  as  it  properly,  or  of  neceffity,  falls  under  natural 
philofophy  •,  but  I  greatly  fufpeft,  that  if  the  theoiy  of  the  planets  were 
lb  well  adjufted  and  fettled,  by  demonfhration,  that  we  exaftly  knew 
the  place,  courfe,  and  pofition  of  every  one  of  them  j  the  doftrine 
of  their  phyfical  ufe,  with  its  weighty  dignity,  extent,  and  moment, 
would  immediately  become  felf-evidencj  efpecially  if  particular  per- 
fbns  would  calculate  the  motions  here  to  their  own  refpeGive  meri- 
dians, and  compare  them  with  their  own  daily  obfervations  of  the  al- 
ii  keeping  teration  of  the  air.  As  this  was,  doubtlefs,  the  method  firfl  taken 
srypftbi  jjy  theantients,  to  difcover  the  efficacy  of  thefe  bodies,  by  giving  an 
P^^]J2  hiflorical  diary  of  the  weather  and  places,  motions  and  afpefts  of  the 
planets,  with  their  agreement,  difagreement,  &c.  the  fame  procedure 
could  not  but  prove  fatisfaftory  and  delightful  in  the  momentous  do- 
ftrine  we  fpeak  of.  And  were  fuch  a  plain  demoiiflration  of  the  pow- 
er of  thefe  bodies,  in  general,  once  eftablifhed,  the  ulefulnefs  of  this 
fcience  in  civil  and  oeconomical  affairs  ^  in  husbandry,  gardening,  and 
/  phyfic  •,  and  the  fhare  they  have  in  producing  many  other  very  furprizing 
^  efFefts,  would  be  eafily  difcern'd  and  credited.  The  pre  lent  age  feems 
better  furnifhed  than  was  ever  any  preceeding  one,  to  lay  fuch  a 
foundation  by  means  of  thofe  extraordinary  inflruments  the  thermome- 
ter and  barometer.  And  no  man,  who  hath  leifure  and  opportunity, 
fhould  think  it  trifling  to  colleft  obfervations  of  thi?  nature :  'tis  cer- 
tainly much  more  commendable  to  preferve  this  kind  of  hiflory  of 
our  own  time,  than  to  break  out  upon  every  occafion  ^  **  This  is  the 
**  hotteft,  this  is  the  coldefV,  this  is  the  mofl  feafonable,  this  is  the  mofl 
"  unfeafonable  weather  1  ever  feFt ;''  when  perhaps  it's  utterly  f^lfe  in 
faft  Did  no  other  benefit  accrue  from  thele  oblervations,  they  would 
tend  to  complete  the  natural  hiflory  of  any  place  *,  an  infiance  whereof 
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we  have  in  that  learned  author,    who  has  given  us  the  natural  hi-  Nat.Htst. 
ftory  o\  Brafil'^  wherein  he  proves  not  only  the  habitablenels,  but  healthi-    txS^>J 
nefs  of  the  climate,  by  a  particular  account  of  the  weather  of  every 
day,  for  many  years  together.    'Twould  be   a  noble  undertaking  to 
promote  the  perfeftion  of  a  fet  of  accurate  obfervations  hereto  rela- 
ting, by  means  of  various  large  and  exaft  thermometers,  conveniently 
expofed,  either  feparately  or  conjointly,  to  the  air.     'Tis  greatly  to  be 
lamented,  that  no  advantage  has  been  made  of  this  inftrument  fince 
its  firft  invention.    Many  things,  indeed,  are  wanting  to  its  perfettion  j     ^ie  d^iBs 
for  the  beft  proportion  between  the  diameter  of  the  cylinder  and  that  •ftbithtrm' 
of  its  head,  is  hitherto  unknown,  which  ought  to  be  the  firft  confide-  ^f^^* 
ration  here  J  and  till  this  be  adjufted,  there  is  danger  of  erring  in  ma- 
king either  too  large  for  the  other  ^  whence  the  alterations  of  the  air  will 
be  too  fuddenly    or  too  flowly  difcernable.    But  fuppofing  the  due 
proportion   in  this  cafe  affign'd,  we  are  at  a  lofs  as  to  the  length  of 
the  cylinder,  which  fhould,  doubtlefs,  correfpond  to  its  diameter  ^  the 
fmallefi  tube  in  proportion  to  its  head,  requiring  the  greater  length, 
znd  vice  versa  J  only  twelve  or  fixteen  degrees  areufually  placed  on  the 
ordinary    glafTes,   but   to  make   accurate  obfervations,   the   cylinder 
fhould,  at  leafl,  be  divided  into  350  parts:  nor  is  it  imprafticable  to 
divide  one  into  1000,  allowing  10  degrees  to  an  inch  ^  and  this  would  dif^ 
cover  not  only  the  minute,  but  the  morefuddenand  remarkable  changes  of 
the  weather,  much  better  than  thole  in  common  ufe.  No  liquor,  'tis  cer- 
tain, fhould  be  applied  in  thefe  glalfes  that  is  fubjeftto  freeze,  yet  have 
we  but  a  very  imperfeft  account  what  fluids  are  beft  fitted  for  fuch  ex- 
periments i  whether  thofe  which  attrafl:  the  air,  and  thereby  preferve 
their  quantity,  as  Oleum  Sulpkuris  per  campanam^F'itrloUy  Tartar i  per  dellqui" 
uTTiy  &c.  or  thofe,    the  parts  whereof  are  exceeding  fine  and  fubtile, 
and  give  them  a  refemblance  to  the  air-,  fuch  as  fpiritof  wine,  and  fpi- 
rit  of  tupentine  well  refVified,  and  fupplied  occafionally  •,  whether  thofe 
of  a  middle  nature,  as  flrong  fpirit  of  vinegary  or  laftly,  whether  on- 
ly well  refined  quickfilver.     All  thefe  particulars  muft  be  fettled  as 
neceffary  preliminaries  to  the  experiments  themfelves  •,  in  the  making 
whereof 'tis  coaveiiient,  that  leveral  glalfes,  alike  in  all  refpefls,  fhould  be 
placed  together  in  one  frame,  and  filled  either  with  the  lame  or  dif- 
ferent liquors^  and  feveral  of  thefe  frames  placed   in   various  rooms,: 
and  fome  exposM  immediately  to  the  air  it  felf-,  but  skreened    from 
the  fun's  rays  and  the  injuries  of  the  weather.     Too  great  care  and 
exaftiiefs  cannot  be  ufed  in  the  hiftory  it  felf-,  the  air  of  the  chimney,, 
cracks  in  the   wall,  the  breath  of  people,   ^c  if  not  regarded,    will 
difturb  thefe  obfervations.     The  degrees  of  warmth  of  the  day    and 
night,  in  fettled  weather  -^  the  agreement  or  difagreement  of  the  air's 
morion,  and  that  of  the  liiperior  bodies,  in  changeable  and  unconftant 
weather  •,   the  certainty  or  uncertainty  of  thofe  motions,  in  foretelling 
winds  and  rain ;  the  difpofitions  of  the  air  in  thunder,  mildews,  blafts, 
eclipfes,  conjunftionsi  &c.  will  afford  matter  for  this  hiftory.    What 
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AT.HisT.  Other  things  are  performable  by  the  thermometer,  I  Ihall  not  now 
^'V'^*'^  coiifider  •,  but  'tis  certain,  that  the  great  mechanic,  Cornelim  Drebely  did 
herewith  contrive  a  dial,  which  had  a  continual,  fpontaneous,  and  re- 
gular motion,  whereby  it  exhibited  not  only  the  times  of  the  day,  but 
alfo  the  celeitial  appearances  ^  that  he  alfo  made  an  automatous,  mufi- 
cal  inftrument,  and  a  furnace  which  he  could  regulate  to  any  degree 
of  heat,  by  means  of  the  fame  inftrument. 

'Tis  an  approved  tradition  injavay  that  the  moon's  rays  will  caufe 
contraftions   in   the   bodies  of  thofe  who  are  long  expofed  thereto. 
*  And  an  ingenious  phyfician,  who  had  praftifed  there,  allured  me,  he 

oblerved  fome  perfons  become  lame  by  this  means  ^  and  fo  continue  for 
many  weeks,  or  fometimes  months  together.  He  alfo  experienced  it 
uponhimfelf^  for  happening,  whilft  he  was  a  ftranger  in  that  country, 
to  fleep,  after  a  very  hot  day,  for  aconfiderable  time  on  the  ground, 
that  lay  fjlly  expofed  to  the  moon-,  upon  waking  he  found  his  neck 
exceeding  ftiff,  and  his  mouth  drawn  awry  in  an  hideous  manner  j 
which  obliged  him  to  keep  withindoors,  till  by  the  ufe  of  brisk  aro- 
matic medicines,  he  freed  himfelf  from  that  diforder.  The  coldnefs 
y  of  the  night,  and  the  fubtilty  of  the  air,  he  laid,  were  not  the  fole 
caufe  of  thele  phenomena-,  the  effefts  of  thofe  generally  proving 
lighter,  if  the  moon  be  unconcern'd. 

An  intelligent  perfbn  having  by  a  fall  fo  broken  his  head,  that 
feveral  large  pieces  of  his  skull  were  obliged  to  be  taken  out,  he 
affured  me,  that  for  feveral  months,  during  which  he  lay  under  the 
furgeon's  hands,  he  conftantly  oblerved,  that  about  full  moon,  there 
would  be  extraordinary  prickings  and  Ihootings  in  the  wounded  parts 
of  his  head,  as  if  the  meninges  were  ftretched,  or  preffed  againft  the 
rugged  parts  of  the  broken  skull  ^  and  this  with  fo  much  pain,  as 
wouM  for  2  or  3  nights  hinder  his  fleep,  ot  which  at  all  other  times 
of  the  moon  he  ufed  to  enjoy  a  competency.  This  gentleman  added, 
that  his  feveral  furgeons,  for  he  had  3  or  4  at  once,  obferved  from 
month  to  month,  as  well  as  he,  the  effefl:  of  the  full  moon  upon 
his  head',  informing  him,  that  they  then  manifeftly  perceived  an 
expanfion,  or  intumefcence  of  his  brain,  which  appeared  not  at  all 
at  the  new  moon  j  nor  was  he  then  obnoxious  to  the  forementioned 
pricking  pains. 
hiiiitni  4  From  a  letter,  dated  Fort  St.  George^  Jan.  23.  1668.  "  There  happened 
^  sir.  *'  a  dreadful  ftorra,  or  rather  hurricane  here,  on  the  22^  oi  November ^ 

"  when  a  tempeft  of  wind  and  rain  grew  fo  exceeding  violent,  that 
**  nothing  was  able  to  ftand  againft  it.  Men  and  beafts  were  thereby 
*'  fwept  away  together  into  the  fea  \  few  houfes  or  trees  efcaped  its 
**  force ',  the  wall  of  the  town  was  laid  flat  in  feveral  places  •,  the 
"  buildings  about  the  fort  were  uncovered  and  greatly  fliatter'd  •,  and 
**  the  fort  It  lelf  was  io  vehemently  rock'd,  that  it  leem^d  ready  to 
**  faU  upon  us." 

Captain 
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Captain  Broohehavtn  told  me,  that  hurricanes  are  very  frequent  about  Nat.Hist. 
the  ifland  M^ufricm\  that  he  remembred  one  on  the  lea  not  far  w  ^  " 
from  thence,  which  lafted  four  days  ^  that  upon  one  of  them  the 
ftorm  had  feven  paroxyfms,  call'd  by  the  failors,  frights  of  weather, 
each  whereof  he  oblerved  to  differ  two  points  of  the  compafs  from 
the  other  fucceflively  ^  and  that  by  this  means  the  furface  of  the  fea 
became  a  white  froth.  This  ftorm  occafion'd  the  day  to  be  exceeding 
dark,  and  the  noife  it  made  feem'd  more  like  that  of  thunder,  than 
of  windj  which  was  fo  loud,  that  thofe  on  the  deck  of  the  fhip  cqu'd 
not  hear  thofe  on  the  Ihrouds. 

A  phyfician  who  had  been  in  Jtmerica^  aflured  me,  that  rone  but 
the  hilly  part  thereof  had  conftant  winds  from  the  land  in  the  night 
time  •,  and  that,  therefore,  Barbadoes  was  without  them. 

One  of  the  Eaft-India  committee,  who  had  lived  in  the  illand  of 
Tenerify  told  me,  he  ufually  obferved  the  breezes  there  to  proceed 
from  the  fea,  about  nine  of  the  clock  in  the  mornings  and  that,  two 
hours  after  the  fun-fet,  there  blew  a  fharp,  land  gale  from  every  part 
of  the  ifland  towards  the  fea,  which  continued  all  the  night. 

A  learned  traveller  acquainted  me,  that  tho'  the  air  were  generally 
calm  and  clear  on  the  tops  of  the  mountains  •,  yet  he  had  fometimes 
there  met  with  winds  confiderably  ftrong. 

In  a  letter  from  Femce^   dated    jiugufi  29^^    i<J79.    *^  There  arofe 

"  a  kind  of  whirlwind  in  the   fens  of  the  city  di  Favisj  three  miles 

**  diiiaut  from  Palma\    which  fpreading  about   50  paces  in  breadth,^ 

**  fwept  along  with  fuch  fury,  that  it  carried  up  into  the  air  feveral 

^  hay-makers  in  the  neighbouring  meadows,   with   loaden  waggons, 

^'  horfes,  oxen,  and  all  ^  cafting  'em  down  a  large  diftance  off,  fliatterM 

"  and  ruin'd.     hi  its  progrefs  it  tore  up  all  the  herbs  and  plants  it  met 

^*  with,   and  even  pared,  and  burnt  the  turf.    At  its  arrival  in  the 

*^  little  Venetian  town  Bagnariay  it  overturn'd  feveral  houles  to  the  very 

^'  fouiidations,  and  uncovered  others  ^    hurrying  along  with  it  beams, 

"  pillars,  tables,  and  all  the  furniture    and  moveables,    and  bruiiing 

"  many  perfons,    tho'  without   killing  any.       It    ftript   the   church 

"  S.  TTjomafo^   near  the  town,    quite  bare  j     carrying  away  the  very 

**  freeple  and  bells,  which  were  not  yet  found  the  next  day.    Hence 

**  it    turn'd  towards  SevigUano^    whee  it  deftroyM    the  whole  cham- 

"  paign,  tho'  without  doing  any   damage  to  the  town.     A  little  far- 

**  ther  it  threw  down  the  palace  of  the  Count  Horatio Strafoldo^  and 

**  took  away  with  it  in  the  air  various  kinds  of  animals  and  moveables, 

*^  and  even  the  very  vefTels  out  of  the  cellars  :     yet  no  body  was  hurt, 

"  the  family  being  moft  of  them  at  work  in  the  fields.     In  its  way  to 

**  Strafoldo  it  threw  down  two  other  houfes,  killing  therein   a  lady,    a 

"  young  man,  and  feveral  beafts.     Hence  turning  towards  P^/wi^,  and 

**  arriving  at  the  walls  of  the  fort,    on  the  fide  of  the  city  Privunoy 

^^  it  beat  it  to  pieces,  overturn'd  fome  very  fine  palaces,  killing  feve- 

^^  ral  perfons,  and  wounding  others ;  and  doing  great  mifchief  to  the 
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vT.Hisr.  ^*  grounds.  It  then  advanced  to  the  city  di  Vtfco^  belonging  to  the 
'^^^^^  **  Emperor,  where,  among  other  confiderable  damages,  it  ruin'd  the 
*'  new  palace  of  Marco  FofcoUnij  wherein  was  a  large  coach-houfe,  the 
"  door  whereof  was  faften'd  by  three  bolts  ^  but  the  wind  entering 
"  in  at  the  balcony,  burft  open  the  door,  fhatterM  it  to  pieces,  and 
**  threw  it  upon  a  high  court-wall,  carrying  the  ceiling  of  the  room 
"  half  a  mile  further  i  wounding  fome  of  the  fervants,  and  killing  two 
"  perfbns  in  the  ftreets.  This  done,  it  atcack'd  S.  Vldo  di  CraugUo^  a 
'*  town  belonging  to  the  Emperor,  which  it  ruin'd  entirely,  fo  as 
'*  not  to  leave  a  fingle  houfe  j  killing  and  woup-diiig  great  numbers. 
"  Hence  it  proceeded  toVHUs^  a  great  part  of  which  it  levelled  with 
"  the  ground  j  deftroying  men  and  other  animals,  and  leaving  the  fields 
"  as  bare  as  a  beaten  way.  Other  towns  have  fuffer'd  from  it  in  a 
*^  like  manner,  tho'  in  a  lefs  degree." 

I  learnt  from  a  phyfician,  that  tho'  the  eaftern  winds  blow  near 
three  quarters  of  a  year  ztTangier  *,  yet  they  feem  not  to  fpread  far 
into  the  inland  country,  becaufehe  found  them  there  to  be  very  un- 
frequent. 

An  ingenious  gentleman,  who  poffeffes  a  mine  or  two  near  the  lea. 
Informed  me,  that  he  cou'd  prelage  the  change  of  wind,  at  the  depth 
of  between  15  and  20  fathom  in  'em.  For,  many  hours  before  it 
veer'd  from  any  other  point  to  the  fouth,  the  water  at  the  bottom  of 
the  mine  would  appear  thick  •,  and  when  'twas  upon  changing  to  the 
eaft,  the  water  became  unufually  clear. 

The  hurricanes  about  Goa^  as  the  fame  gentleman  faid,  generally 
happen  but  at  two  feafons  j  viz..  about  the  beginning  of  March  and  of 
October. 
Pr^imfitt  The  late  governor  of  the  Bermudas  iflands  inform'd  me,  that  thefe 
Imrricsnes  ^yere  of  the  principal  forerunners,  of  the  hurricanes  there.  The  fea 
Bermudas.  ^quJ^  manifeftly  Iwell  at  fome  diftance  from  the  fliore,  lb  that  the 
fiihermen  often  made  to  land,  and  warn'd  the  inhabitants,  upon  the 
confidence  of  that  prefage,  to  provide  againft  the  ftorm,  tho'  the  fea 
were  then  fmooth  enough.  The  fea  would  beat  with  great  noife 
againfl  the  fhore,  efpecially  the  rocks,  tho'  there  appear'd  no  manifefl 
caufe  for  it,  as  upon  ^account  of  the  wind  or  tide :  and  this  fign 
would  fbmetimcs  not  be  given  till  many  hours,  or  perhaps  a  full  day 
after  the  former.  Sometimes  alfo  'twas  obferv'd,  that  the  fea  would 
fuddenly  invade  the  fliore,  and  gain  further  upon  it  than  could  be 
accounted  for  by  the  wind  or  tide,  and  then  quickly  ebb  away  beyond 
the  ufual  low  water-mark,  and  after  return  again  with  more  fury, 
and  fall  back  further  than  before.  Sometimes  there  would  be 
perceiv'^  an  ungrateful  fmell  in  the  air,  before  the  hurricane  began. 
And  laftly,  he  afiirm'd,  that  both  he  and  others  had  feen  in  the  air 
many  bundles,  as  it  were  of  long  ftreaks  of  different  colours-,  which 
by  re^n  of  their  figure  are  ufual ly  there  call'd  horfe-tails  :  and 
thefe  appear'd  in  fuch  parts  of  the  sky,  where  the  air  was  trou- 
bled indeed^  but  no  form'd  clouds  were  viiible.  A 
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A  gentleman  told  me.,*  that  Being  ofF  the  coaft  of  Mofamhlque^  to^  Nat.Hist.  , 
wards  the  latter  end  of  Seftember^  the  captain  of  the  great  Portugal  (hip  w^^'V'Ni^ 
wherein  they  were,  fpied,  as  he  walked  upon  deijk,  a  very  little  dark 
cloud,  or  blackiili  I'pot  in  the  sky,  a  great  way  off  ^  upon  which,  tho* 
the  weather  was  then  fair,  he  immediately  provided  for  a  ftorm  j  and 
"whea  the  cloud  approached,  the  wind,  which  before  had  filled  their 
fails,  ceafed,  and  the  fea  became  calmer  than  before  ^  but  prefently 
after  they  had  a  furious  hurricane,  which  feveral  times  turn'd  their 
fliip  quite  round  ^  and  lafted  for  above  two  hours.  ^  ^ 

**  When  feveral  tempefls  rife  together,  the  sky  is  of  a  fudden  co-     ^^'f* 
**  ver'd.over  with  thick,   black,  globular   and  fmoky  clouds  j  when  ?^**?lJJ 
**  immediately  the  thunder    burfts  out   on  every  fide  with  inceffant  ^-^^ 
**  flaihes  of  lightning,  able    to  firike  terror  into  the  moft  refolute, 
**  and  thofe  accuftom'd  thereto.'*  Ludolf^s  HiA.  of  t/£thiof. 

The  firing  of  a  viol  has  by  a  gentleman  been  obferved  to  ircreafe 
the  iharpneis  of  its  found  by  almoft  half  a  note,  either  a  little  before, 
or  in  rainy  weather.  The  fame  perlbn  alfo  affured  me,  that  having 
put  falfe  firings  into  his  pocket  for  frets,  he  has  fometimes,  when  he 
came  to  make  ufe  thereof,  found  them  true.  He  further  obferves, 
that  fome  firings  are  apter  to  receive  a  tenfion  from  the  moift  air 
than  others. 

An  ingenious  and  credible  perfon  affured  me,  that  in  one  of  the 
fine  gardens  near  Gertoaj  there  is  a  pond  on  the  fide  of  ft  hill,  where 
the  wall  being  lb  high,  that  men  could  not  look  over  it,  nor  be 
at  al]  feen  over  it  hy  the  fifh  in  the  pond  ^  yet  that  he  has  feveral 
times  obferved  thofe  fiih  to  be  called  together  by  the  gardener, 
with  a  certain  noife  he  made  for  that  purpofe-,  tho'  neither  this 
gentleman,  nor  any  one  elfe,  could  be  difcover'd  by  the  fifli  that  rea- 
dily obeyM  the  fummons. 

The  different  weight  of  the  atmofphere  at  different  times  may  per-     Tti  Mdir 
haps  have  a  confiderable  influence  on  the  human  body,  with  regard  to  y'^*j^>^i*ft* 
health   andficknefs.    Thus,  when  the  air  grows  of  a  fudden  much  '^'w**^ 
lighter  than  ufual,  the  fpirituous  and  aerial  particles  plentifully  lodged 
in  the  blood,  will  naturally   fwell   that   liquor-,    and  fo  difiend  the 
greater  veffels,    and  alter  the  manner  of  the  circulation  thro'  the  ca- 
pillary veins  and  arteries:     whence  feveral  changes  may  happen  in 
the  body. 

Having  three   fmall,  round  glafs  bubbles,  blown  at  the  flame  of  a  ,     :. ' 

lamp  about  the  fize  of  hazel  nuts,  each  of  them  with  a  fliort,  flender 
ftem  •,  by  means  whereof  they  were  fo  exaOily  poifed  in  water,  that 
a  very  linall  change  of  weight  wou'd  make  them  either  emerge  or 
fink  ^  at  a  time,  when  the  atmofphere  was  of  a  convenient  weight,  I 
put  them  into  a  wide  mouth'd  glafs  of  common  water,  and  leaving 
them  in  a  quiet  place,  where  they  were  frequently  in  my  eye,  1  ob- 
ferved, that  fometimes  they  would  be  at  the  top  of  the  water,  and 
remain  there  for  feveral  days,  or  perhaps  weeks  together  ^    and  (bme- 

Vot.  III.  G  times 
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isT.  times  fall  to  the  bottom  ^  and  after  having  continued  there  for  Ibme 
"^Si/  time,   rife  again.     And  tho'  fometimes,    elpecially    if  I   removed  the 
containing  veffel  to  a  fouth  window,  they  wouM  rife  or  fall  as  the  air 
was  hot  or  cold  •,    yet  thefe  motions  were  eafily  diilinguifhable  from 
thofe  produced  by  the  varying  gravity  of  the  atmofphere.     For  when 
the  fun-beams,  or  the  heat  of  the  ambient  air,  by  rarifying  the  air 
included  in   the  bubbles,   caufed  that  air  to  drive   cut  fome  of  the 
water,    and  confequently  made  them  fpecifically    lighter    than  water, 
tho'  the  bubble  neceffarily  floated  whilil  the  included  air  was   thus 
rarified  \  vet  when  the  ablence  of  heat  cooled,    and  confequently  con- 
denfed    the   air,   more  water  being  intruded    into  the  bubble,  it  muft 
neceffarily  fmk  \  and  this  wouM  commonly  happen  at  night,if  not  before. 
But  when  the  bubbles  either  rofe  or  fell,  by  means  of  the  ditferent 
weight  of  the  atmofphere,    it  appearM,  by  the  barometer,   that  the 
atmofphere  was  fo  heavy,  or  fo  light,  as  to  be  the  caufe  thereof.     So  that 
I  could  often  foretel  the  flation  of  the  mercury   in  that  inflrument, 
from  the  phenomena  of  thefe   bubbles.     And  tho'  whilft    the  atmo- 
fphere was  not  confiderably  either  too  light  or  heavy,  the  changes  of  the 
air,  as  to  heat  or  cold,    wou  d  atfett  the  bubbles,  and  make  them  often 
change  places  in  the  compafs  of  a  day  ^    yet  if  the  atmofphere  were 
either  very  heavy  or  very  light,    the  bubbles  wou'd  continue  at  the 
top,  or  the  bottom  of  the  water,  for  many  days  together  ^  whilft  the 
atmofphere  did  not  change  its  gravity.     And  once,  when  the  mercury 
flood  high  in  the  barometer,  I  fet  the  gtafs  for  two  or  three  days  in  a 
fouth  window,  about  noon,  in  fun-fhiuy  weather  \    yet  even  then  the 
bubbles  did  not  emerge-,    tho'  it  appearM  by  a  good  fealed  weather- 
glafs,  kept   in  the   fame  window,    that   the  ambient   air    was  much 
warmer,   than  at   other  times,  when  the  bubbles    had  re  fled  on  the 
top  of   the  water.     It    being    very    difficult    to  poife  feveral  bubbles 
exaftly,   one   as  well    as  another,  'twas  no  furprize  to  me  that  all 
the  three  bubbles  did  not  conflantly  rife  and  fall  together.    'Twere, 
therefore,  proper  to  poife  a  great  number  of  bubbles  together,    that 
after  trial  made  of  all,   the  fittefl  might  be  chofen  for  this  purpofe. 
Sometimes  a  bubble  that  floated  when  firflt  poifed,  wou'd  after  a  while 
fubfide,  without  any  manifefl  caufe  j  or   if  made  to  fink    by  fuch  a 
caufe,    wou'd  continue  at  the  bottom  after  that  caufe  was  removed  j 
which  feemed  to  depeiid  upon  the  water's  imbibing,  as  it  were,  cer- 
tain aerial  particles.    The  experiment,  however,  didfometimesanfwer 
cxpeftation  ^    which    fhews,     that  as  the   atmofphere    is    heavier  or 
lighter,  'tis  able  to  affeft  bodies  under  water  •,   fo  that  the  air  mufl  preft 
upon   the  water  it  felf,  by  the  intervention  whereof  it  exercifes  its 
power  i  whence  confequently  the  atmofphere  is  incumbent,  as  a  heavy 
body,  upon  the  terraqueous  globe. 
Ulud        Making  choice  of  a   large,  thin,  and  light  glafs  bubble,  blown  at 
tr.        the  flame  of  a  lamp,  I  counterpoiled  it  with  a  metalline  weight,    in 
a  pair '  of  f bales  that  were  fufpended  in  a  frame,  and  wou'd  turn  with 

the 
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the    30*^  part    of  a  grain.      Both  the  frame  and  balance  were  then  Nat.Hist. 
placed    near   a  good  barometer,    whence    I   might   learn  the  prelenc  ^ 

weight  of  the  atmofphere  \  when,  tho*'  the  fcales  were  unable  to  fliew 
all  the  variations  that  appeared  in  the  mercurial  barometer,  yet  they 
gave  notice  of  thole  that  alter'd  the  height  of  the  mercury  half  a 
quarter  of  an  inch;    and  if  the  fcales  had   been   more  tender,   and 
better    accommodated,    much    fmaller  alterations    might,    doubtlefs, 
have  been  dilcern'd.    By  this  means,  however,  the  bubble  did  fome- 
times  balance  the  weight,  and  fometimes  this  wou'd  greatly  prepon- 
derate ^    and   that  for  ditferent  fpaces  of  time,   as  the  weight  of  the 
air  continued.     And   thus  the  matter  of  faft  was   eftabliih'd  by  re- 
peated obfervations  and  comparilons,  made  with  leveral  of  thefe  new 
barometers  together.    The  foundation  of  this  invention  is  as  follows. 
The  glafs  bubble,   and  its  counterpoife,    tho*  at  firft  exaftly  of  the 
fame  weight  in  air,  are  very  different  as  to  bulk  j   the  bubble  being 
perhaps  two  hundred  times  bigger  than  that.     And  if  two  bodies  of 
equal  gravity,  in  a  certain  medium,  but  of  unequal  bulk,  be  weigh'd 
in  a  different  medium,  they  will  no  longer  balance  each  other  ^  if  the 
new  medium   be  the   heavier,   the  larger  body,    becaufe   fpecifically 
lighter,    will  lofe  more  of   its  weight   than  the  lefs  and  more  com- 
paft.     But  if  the  new  medium    be  the  lighter,  the  larger  body  will 
overbalance  the  lefs.     And  this  difference  arifing  from  the  change  of 
the  medium,    will    be  proportionable  to  the  inequality  in  the  bulks 
of  the  originally  equiponderant  bodies.      Hence    it  muft  prove  the 
fame  thing,  as  to  the  effeft,   whether   the  bodies  be  weign  d  in  me- 
diums of  different  gravity,    or  in  the   fame  medium,    whofe  Ipecific 
gravity  confiderably  alters. 

Since,  therefore,  it  appears,  by  the  barometer,  that  the  air  is  fome- 
times heavier,  and  (bmetimes  lighter,  its  alterations  in  this  refpefl: 
muft  unequally  affeft  a  large,  hollow  bubble,  and  a  fmall,  denfe 
weight,  once  balanced  in  a  pair  of  fcales  ^  fo  that  when  the  air 
grows  heavier,  it  muft  buoy  up  the  glafs  more  than  the  counter- 
poife i  arid  when  lighter,  fuffer  that  to  preponderate.  The  glafs 
bubble  here  employM  was  hermetically  fealed  •,  being  equal  in  bulk  to  a 
large  orange,  and  in  weight  one  dram  and  ten  grains.  'Tis  poffible 
to  procure  one  more  convenient  than  this,  if  care  be  taken  not  to 
feal  it  up  whilft  hot-,  for  by  that  means  the  internal  air  being 
rarified,  the  glafs  will  be  eafily  broke  by  the  force  of  the  external. 
Two  fmall  bubbles,  which  are  eafily  procured,  may,  upon  occafion, 
ierve  infiead  of  a  large  one,  which  it  may  prove  difficult  to   obtain. 

This  inftrument  is  improveable  in  leveral  refpefls.  A  graduated  arch 
of  a  circle  might  be  fitted  to  the  top  of  the  balance,  for  the  point  of  the 
cock  to  play  in  ;  and  by  that  means  readily  give  the  angles  from  its 
perpendicular  pofition.  A  gold  weight  may  be  fubftituted  for  one  of 
brafs.  The  leveral  parts  of  the  balance  being  made  of  copper  orbrafs, 
will  be  lels  fubjeft  to  ruft  than  fteel.    Inftead  of  fcales,  the  bubble  may 
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Iat.Hist.  be  hung  at  one  end  of  the  team,  and  the  weight  at  the  other.  If  the 
/^'"V'^'w  whole  inftrument,  placed  in  a  fmall  frame,  be  included  in  a  glaf5,  open 
at  the  top,  to  admit  a  free  paffage  to  the  air,  'twill  be  thereby  pre- 
lerved  from  ruft  and  irregular  agitations.  A  light  wheel  and  an  in- 
dex would  enable  it  to  fliew  yery  minute  variations.  And,  laftly,  a 
proper  length  of  beam,  and  an  exquifite  balance,  may,  alone,  render  this 
inftrument  far  more  exaft  than  thofe  I  was  reduced  to  employ.  In 
fome  refpefls,  indeed,  the  ftatical  is  inferior  to  the  mercurial  barometer  ; 
but  in  others  it  has  peculiar  advantages.  As  for  inftance,  it  firft  demon- 
firates  to  the  eye,  that  the  rife  and  fall  of  the  quickfilver  in  the 
common  fort,  proceeds  from  the  different  weight  of  the  atmolphere  ; 
for  it  cannot  here  be  pretended,  that  an  abhorrence  of  a  vacnum,  or  a 
funicular  power,  is  the  caule  of  the  variation.  And  2.  that  the  air  is 
a  more  ponderous  body  than  fome  learned  men  will  allow.  3.  'Twill 
frequently  be  found  more  eafily  procurable  than  the  other.  4.  'Tis 
very  portable,  and  little  liable  to  accidents,  in  removing  it  from  one 
place  to  another.  5.  Here  is  no  uncertainty  as  to  its  goodnefs,  as  in 
the  mercurial  kindj  where  the  air  may  be  more  or  lefs  excluded. 
6.  Both  the  abfblute  and  refpeftive  weight  of  the  air  is  hereby  near- 
^'  ly  difcoverable  ^  for  'tis  eafie  to  find  hydroftatically  the  bulk   of  the 

bubble,  and  the  contents  of  its  cavity,  with  the  weight  and  dimenfi- 
ons  of  the  glafs  whereot  'tis  compoled  j  if  the  fcales,  therefore,  be 
brought  to  an  equilibrium,  by  fmall  weights,  when  the  mercury  in 
the  common  barometer,  is  either  very  high,  or  very  low,  or  elfe  in  a 
medium  between  both,  obferve  when  the  auickfilver,  either  rifes  or 
falls,  for  infhince,  an  inch,  and  then  by  adding  weights  to  the  alcen- 
ding  fcale  till  the  beam  again  becomes  horizontal,  you'll  find  what 
weight  anlwers  that  determinate  rife  or  fall  of  the  mercury  : 
and  if  the  balance  be  furniihed  with  a  graduated  arch,  or  a  wheel 
and  index,  thele  obfervations  may  ferve,  for  the  future,  readily  to 
fliew  how  much  the  bubble  gains  or  lofes  by  a  change  in  the  weight 
of  the  atmofphere.  Some  obfervations  of  this  nature  1  carefully  made, 
by  adding  a  64*^  S^S  o^  ^  ^^^^  ^^  ^  grain  to  the  lighter  fcale  j 
but  an  accident  hindred  me  from  bringing  them  to  perfeftion.  7^ 
This  inftrument  will  farther  affift  us  in  comparing  the  mercurial  ba- 
rometers of  feveral  places,  to  make  fome  eftimate  of  the  air's  gravity 
there.  For  inftance,  fuppofe  the  bubble  employ'd  weighs  juft  a 
dram,  when  the  mercury  ftands  at  29  \  inches;  and  that  the  16*^ 
part  of  a  grain  is  required  to  reduce  the  bubble  to  an  equilibrium, 
when  the  mercury  rifes  an  8**^  above  its  former  ftation.  Suppofe  al- 
io, that  removing  my  inftrument  to  another  barometer,  equally  freed 
from  air  with  the  former,  when,  if  the  bubble  here  retains  the 
weight  of  a  dram,  ai  d  the  mercury  ftands  at  29  i  inches,  we  may 
conclude,  that  the  weight  of  the  atmofphere  is  the  lame  at  both 
places  ^  how  remote  foever  they  may  be.  But  in  cafe  there  be  no 
barometer  at  this  latter  place,  yet  if,  by  the   16^^  part  of  a   grain 
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added  to  the  bubble,  I  bring  the  fcale  to  an  equilibrium,  'tis  plain,  Nat.Hist. 
that  the  air  here  is,  at  this  time,  fo  much  heavier  than  that  of  the 
former  place,  when  the  mercury  flood  at  29  7  inches.  But  in  fuch 
compariibns  regard  muft  be  had  to  the  fituation  of  the  places,  if  we 
would  eflimate  the  weight  and  denfity  of  the  air.  For  tho'  this  inftru- 
ment  will  fliew  a  difference  of  weight  in  the  atmofphere  of  two  places, 
yet  if  one  be  a  vale,  and  the  other  a  Jiill,  'tis  not  to  be  expeited  that 
tht  atmolphere  on  the  latter,  fhould  gravitate  equally  with  that  in  the 
former,  whereon  a  higher  column  of  air  is  incumbent  \  and  fb  the 
bubble  have  the  fame  weight  in  both.  The  la  ft  ufe  I  fhall  mention 
of  this  ftatical  barometer  is,  its  ferving  to  find  the  difference  of  the 
air's  weight  at  feveral  heights.  Thus,  for  inftance,  having  exaftly 
poifed  the  bubble  at  the  foot  of  a  hill  or  fteeple,  and  afterwards  rai- 
fing  the  frame  to  the  top  thereof,  the  weight  there  requifite  to  re- 
duce the  beam  to  an  horizontal  pofition,  gives  the  difference  required. 
But  how  far  this  me:hod  may  affift  in  eftimating  the  abfolute  and 
comparative  height  of  mountains,  c^r.  and  what  other  applications  may 
be  made  of  the  inftrument,  when  duly  improved,  I  leave  to  farther 
confideration* 

It  will  be  very  convenient,  that  obfervers  give  notice  of  the  fituation    ohfirvmimif 
of  the  place,  where  their  barometers  ftand,  not  only,  becaufe  it  will  *»^ ^/'•'^'•*' 
affift  men  to  judge,  whether  the  inftruments  were  duly  perfefted,  but  ""ij^l^al!  ^^ 
principally,  becaufe,  that  though  the  barometer  be  good,  the  obferva- 
t'lons  will  much  difagree,  even  when  the  atmofphere  is  in  the  fame 
ftate,  as  to  weight,  if  one  of  the  inftruments  ftand  in  a    confidera- 
bly  higher  part  of  the  country  than  the  other. 

To  confirm  the  foregoing  admonition,  I  may  fay,  that  having  two  lodg- 
ings, the  one  at  Oxford^  which  ftands  In  a  bottom  by  the  Thames  fide,  and 
the  other  at  a  place  four  miles  thence,  feated  upon  a  moderate  hill,  I  found 
by  comparing  two  barometers  thatl  made,  the  one  at  Oxford^  the  other  at 
Stanton  St.  JohtSj  that,  though  the  former  be  very  good,  and  hath  been  no- 
ted for  fuch,  during  fome  years, and  the  latter  very  carefully  fill'd ;  yet  by 
reafon,  that  in  the  higher  place,  the  incumbent  part  of  the  atmofphere 
muft  be  lighter,  than  in  the  lower,  there  is  ^Imoft  always  between 
two  and  three  eighths  of  an  inch  difference  betwixt  them  :  and  having 
(bmetimes  ordered  my  fervants  to  take  notice  of  the  difparity,  and  di- 
vers times  carefully  obferved  it  my  felf,  when  I  pafTed  to  and  fro  be- 
tween Oxford  and  Stanton^  I  generally  found,  that  the  Oxford  barometer 
and  the  other,  did,  as  it  were  by  common  conlent,  rife  and  fall  to- 
gether lb,  that  in  the  former  the  mercury  was  ufually  |  higher 
than  in  the  latter.  Thefe  obfervations  may  teach  us,  that  the  fub- 
terraneous  fteams  which  afcend  into  the  air,  or  the  other  caufes  of  the 
varying  weight  of  the  atmofphere,  do  m^ny  times,  and  at  leaft  in 
fome  places,  uniformly  enough  affeft  the  air  to  a  greater  height 
than,  till  1  had  made  this  tryal,  I  durft  conclude. 
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AT.HisT.  But  as  moft  of  the  barometrical  oblervations  are  fubjeft  to  excepti- 
ons, lb  I  found  the  forementioned  to  be.  For  (to  omit  lelFer  va- 
riations) riding  one  evening  from  Oxford  to  Stanton^  and  having  before  I 
took  horfe  look'd  on  the  barometer  in  the  tbrmer  of  thefe  two  places, 
I  was  fomewhat  furprized,  to  find  at  my  coming  to  the  latter,  that 
in  places  no  farther  diftanc,  and  notwithftanding  the  Ihortnels  of  the 
time  (which  was  but  an  hour  and  half,  if  fo  much)  the  barometer 
at  Stanton  was  fliort  of  its  ulUal  diftance  from  the  other  near  a  quarter 
of  an  inch  •,  though  the  weather  being  fair  and  calm,  there  appeared 
nothing  of  manifeft  change  in  the  air,  to  which  1  could  afcribe  fo  great 
a  variation  •,  and  tho\  alfo,  fince  that  time  the  mercury  in  the  two  in- 
ftruments  hath,  for  the  moft  part,  proceeded  to  rife  and  fall  as  be- 
fore. 

The  quickfilver  has  been  of  late,  for  the  moft  part,  fo  high,  as  to 
invite  me  to  take  notice  of  it,  and  about  il/^ircfc  12.  \66l  ?Lt  Oxford  the 
quickfilver  was  higher  than,  for  ought  I  know,  has  been  yet  obfer- 
ved  in  Erfgland^  viz..  above  |j  above  30  inches  ^  but  upon  the  firft  con- 
fiderable  ihowers,  that  have  interrupted  our  long  drought ;  as  I  fore- 
told feveral  hours  before,  that  the  quickfilver  would  be  very  low,  (a 
bluftering  wind  concurring  with  the  rain)  fo  1  found  it  at  Stanton  to 
fall  J  beneath  29  inches. 

It  is  difficult  enough  to  fettle  any  general  rule  about  the  rifing 
and  falling  of  the  quickfilver  j  yet  in  thefe  parts  one  of  thofe  that 
feem  to  hold  ofteneft  is,  that  when  high  winds  blow,  the  mercury 
is  the  lower  j  and  yet  that  it  felf  does  Ibmet'mes  fail.  * 

Having  procured  an  exaft,  concave,  cubic  inch  of  brafs,  and  care- 
fully balanced  it  in  a  nice  pair  offcales,  by  eleven  drams  one  grain 
and  a  half,  troy-weight,  it  was  cautioufly  filled  with  clear,  pump 
water,  till  the  furface  thereof  appeared  level  with  the  upper  edges  of 
the  metal  •,  then  weighing  the  water,  it  equall'd  254  tV  grains;  we  may 
therefore,  without  any  fenfible  error,  fuppofe  a  cubic  inch  of  water  to 
weigh  256  grains  *,  which  agrees  very  well  with  fome  other  experi- 
ments 1  made  to  difcover  the  fame.  The  metalline  cube  was  after- 
wards dried  and  counterpoifed  afrefh,  and  filled  as  exaftly  as  poffible 
with  diflill'd  mercury  ;  the  weight  whereof,  alone,  we  found  to  be  fe- 
ven  ounces,  two  drams,  troy  •,  but  by  adding  a  little,  without  making 
it  run  over,  the  whole  inch  of  mercury  equall'd  feven  ounces,  three 
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*  'Tis  found  that  the  mercury  in  the 
barometer  defccnds  upon  violent  gufts  of 
wind  ;  and  MtMauksbee^  to  folvc  the  phe- 
nomenon, contrivM  an  experiment,  where- 
in an  artificial  blaft  of  air  fo  lefTencd  the 
preflure  of  the  atmofphere,  upon  the 
Hagnant  mercury  in  the  ciftems  of  two 
barometers  at  once,  that  the  columns  fu- 
flained,  were  thereby  made  to  defcend  two 
inches;  tho'  one  of  the  barometers  was  di- 


ftant  three  feet  from  the  fiream  of  air  • 
And  hence  'tis  very  obvious,  as  Mr.  Hsuks' 
he  obferves,  *'  that  different  forces  and 
**  different  dire^^ions  of  the  wind,  may 
produce  different  degrees  of  fubfiding 
in  the  barometer;  and  that  ftrong 
windsmay,  by  thus  altering  the  preflure 
of  air,  greatly  affeft  the  animal  oecono- 
my.  '*  Haukshe'sExperim,  p.  1 1^ — 1 19. 
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drams,  twenty  two  grains.    The  eye  now  placed  in  a  level  with  the  Nat.Hist. 
brims   of  the  veffel,    difcover'd    the  mercury    a  little   above  them  \  w/'-V'Si^ 
however,  it  ftill  received  1 1 2  grains  more  of  mercury,  without  running 
over*,  and  more,  perhaps,  might  have  ftill  been  added.    From  hence  it 
appears  fcarce  poffible  to  determine  by  this  means,  the  exadl  weight  of 
a  cubic  inch  of  quickfilver.     And  fince  by  other  trials  I  have  found  the 
weight  of  mercury  to  that  of  water,  of  the  fame  bulk,  in  a  fomewhac 
lels  proportion  than  of   i4to  1  ^  the  weight  of  a  cubic  inch  of  quick- 
filver may  well  enough   be  fuppofed   3580    grains  ^    and  confequently, 
when  a  column  of  quickfilver,  thirty  inches   high,    is   fuflain'd  in  the 
barometer,  as  it  frequently  happens,  a  column  of  air  that  preffes  upon  //^y  p/,,-^r<^ 
an  inch  fquare  near  the  furface  of  the  earth,  muft  weigh  above  fifteen  f^  upvn  s 
averdupoixe  pounds.  fqusnindf. 

As  355  to  452,  fo  is  the  area  of  a  fquare  infcribed  in  a  circle,  to 
that  of  the  circle  circumfcribed ;  whence  355.  452::  i.  1,2732394. 
Ify  therefore,  the  fide  of  an  infcribed  fquare  be  an  inch,  that  Iquare 
multiplied  by  another  inch,  gives  an  inch  in  folid  meafure.  Thus  if 
a  cylinder,  an  inch  in  height,  be  ereiled  upon  the  circle  circum- 
fcribed',  the  fblid  content  thereof  will  be  1,2732394.  Hence  i, 
and  I,  2732394,  being  multiplied  by  the  weight  of  a  cubic  inch  of 
any  metal,  you  have  the  weight  of  a  cubic  inch,  and  of  a  cylindrical 
one  that  circumfcribes  the  fame^  whence  an  inch  table  for  both  is 
eafily  made,  by  continual  addition,  or  for  any  given  height,  if  you 
multiply  both  thereby. 

"  The  fyphon  B  O,  was  fealed  at  the  end  O,  but  open  at  B  j  the  Ft£.  2. 
^*  bend  from  G  to  C  containing  mercury,  and  the  other  parts  no- 
*^  thing  but  air.  The  diftance  from  O  to  C  was  four  inches,  or  V» 
^*  By  heating  the  air,  the  mercury  funk  to  F,  ^  lower  than  it  flood 
**  before,  and  at  the  fame  time  rofe  in  the  other  leg  to  H,  ^  higher 
"  than  G  or  C.  .  To  find  what  height  of  mercury  was  required  to 
^*  hinder  the  expanfion  of  the  air,  and  continue  the  mercury  at  C, 
^^  we  need  only  try  how  much  wou'd  ferve  to  force  it  back  again 
to  C;  and  thereby  retain  the  air  in  the  fpace  OC,  notwithftand- 
ing  the  force  of  the  heat.  I  luppole  it  known  from  experience, 
*'  that  when  a  quantity  of  air  pofTelfes  any  fpace,  which  we  call  A, 
and  the  force,  B,  that  retains  it  therein,  be  incre^l'ed  in  any  degree,, 
fuppofe  it  X,  the  fpace  A  will  be  thereby  diminiih'd  in  a  certain 
quantity  D,  which  is  to  the  remainder  M,  as  X  to  B,  thus,  D.  M:: 
X;  B.  and  confequently  M.  D::  B.  X.  This  rule  may  be  eafily  ap- 
plied to  our  prefent  experiment-,  for  herein  OF,  V  ^f^<^h,  is  the 
fpace  A  •,  and  the  ufual  preifure  of  the  air,  equal  to  thirty  inches  of 
mercury,  added  to  the  one  inch  between  F  and  H,  anfwers  to  B  and 
X,  or  thirty  one  inches  of  mercury  ^  and  if  a  proper  quantity  be 
added  to  reduce  the  air  into  the  fpace  OC,  the  fame  OC,  will  be 
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M,Vand  FC,  be  D,|-,  whence  the  three  quantities.  - '-- — -  are 
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AT.HiST.  "  given  to  find  a   fourth  proportional,   2  jf  which  added  to  8,31, 
*^*%^^S^  "  make  33  f-J  inches,  whereby  the  air  is  forced  into  CO,  that  is,  near 
**  4  inches  more  than  the  ordinary  preffure." 

**  A  fuflScient  number  of  exaft  furveying  chains,  being  fix'd  to  a 
"  well-purged  barometer,  conveniently  framed  \  the  mercury  (landing  at 
"  30  inches  and  50  cents i^  we  drew  it  up  to  the  firft  floor  ofSdrum  fteeple 
"  1033  ^  inches  from  the  pavement,  when  tlie  quickfilver  was  funk  9 
^*  cents  i  then  raifing  it  to  the  middle  floor,  that  is,  935  inches  above  the 
"  former,  it  fell  8  cents  lower  ^  and  when  arrived  at  the  weather  door 
**  that  is,  2313  inches  ftill  higher,  it  fubfided  23  cents  more.  The 
**  whole  height  was  therefore  4281  i  inches,  and  the  whole  difference 
'*  of  the  mercury's  finking,  40  cents  of  an  inch.  Upon  letting  down 
**  the  barometer  to  the  fame  places,  the  quickfilver  feverally  rofe  to  its 
"  former  ftations.'^ 

*'  At  another  time  we  ufed  ^n  inverted  barometer  in  the  like  man- 
%.  3-       **  ner  j  when  the  fluid  of  it  rofe  therein  as  follows. 


'^4 


Inches  Inches 

1033  i  ■)      Theli-  C     ' 

At  the  \i9^S  (  quor   af  )     ^ 

height  of  ^24j7  >  tended  "  i    3 

'4281  \  75 

4800  or  the  top.  J  \    6 


Cent. 

25 
39 
22 

64 

40 


At  a  place  on  the  great  continent  of  Eurofe^  but  not  far  diflant 
from  the  ocean,  a  learned  acquaintance  of  mine  lately  obfervM  the 
mercury  in  his  barometer,  the  weather  being  calm  and  ordinary,  to 
rile  fuddenly  above  two  inches  higher  than  the  ufual  ftandard  \  which 
phenomenon  was,  in  a  few  hours,  followed  by  a  prodigious  and  de- 
ftruftive  florm,  that  blew  from  off  the  continent.  The  fame  gentle- 
man obferves,  that  when  florms  here  blow  from  the  fea,  which  lies 
to  the  fouthward,  the  quickfilver  finks  confiderably  •,  as  hath  alfo 
been  obferved  in  England^  by  an  ingenious  perfon,  who  lives  near  two 
leagues  from  the  fea.  One  whom  I  bred  up  to  chymiftry,  was  a  few 
days  fmce,  furprized,  to  find  the  mercury  in  his  barometer  at  Oxford^ 
fink  on  a  fudden  greatly,  while  the  weather  continued  fair  and  warm. 
The  day,  in  four  or  five  hours  after,  was  overcafl,  and  there  happen'd 
a  dreadful  florm  of  rain,  lightning,  and  thunder ;  with  fuch  a  flrong 
whirlwind  as  had  fcarce  ever  been  remembred  in  that  city. 

In  a  letter  fvomyix.  Lode.  "  The  deepeft  gruflfe  or, pits  I  could  hear 
**  of  at  Afinedeepy  were  about  30  fathom,  but  the  defcent  into  them 
^  is  fo  exceeding  difficult,  dangerous,  and  imprafticable  to  a  flranger, 
^*  that  I  durft  not  then  attempt  to  go  down  with  a  barometer  ^  for  they 
**  are  not  funk  like  wells  perpendicularly,  but  as  the  cranies  of  the 
"  rocks  happen  to  run.  The  conftant  method  is,  to  fwing  down  by  a 
**  rope  placed  under  the  arm,  and  clamber  along  by  applying  both 

"  feet 
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^*  feet  and  hands  to  the  fides  of  the  narrow  paffage.    When  damps  Nat.Hist. 

^*  happen  herein,  if  the  miners  cannot  get  out,  they  Ibon  faint  and  die :  \y^>/''^^^ 

**  but  if  they  be  feafonably    drawn  up,    a    hole  being  dug   in  the 

**  ground,  their  faces  are  placed  therein,   and  covered  dole  up  with 

*^  turr's ;  which  is  the  fureft  method  they  have  hitherto  found  to  re- 

**  cover  themr    After  the  ule  of  fire  in  their  pit?,  they  find  it  very 

**  dangerous  to  defcend,  as  long  as  any  heat  remains  in  the  clefts  of 

"  the  rocks.    Air  is  conveyed  into  them  thro'  a   little   paffage  that 

**  runs  along  the  fides  from  the  top;  where  they  fet  up  Ibrae  turfs 

*^  on  the  lee  fide  of  the  hole  to  catch  and  force  it  down.    Thefe  turfs 

**  being  removed  to  the  windy  fide,   or  laid  over  the  mouth  of  the 

"  hole,  the  miners  below  prelently  want  breath,   are  indifpofed,  and 

"  faint:   and  if  fweet  flowers  chance  to  be  there,  they  immediately 

^*  lofe  their  fragrancy,   and  ftink  like  carrion.      Being  unable  at  this 

^^  time,  to  make  auy  experiment  with  the  barometer  in  thele  gruffs, 

**  I  carried  it  to  the  top  of  a  high  hill  adjoining  •,  when  the  mercury, 

**  which  below  flood  at  29 1  inches,   was  now  funk  to  28  ^  inches.    In 

^^  afcending  and  defcending,   I  found   the  quickfilver  to  fall  and  rife 

**  proportionably  to  the  height  where  I  flood.    But  at  my  return  to 

^*  the  foot  of  the  hill,   it  wanted  j-,  inch  of  the  flation  it  there  had 

*^  before  j   which  I  impute  to  the  rarifaftion  ot  the  air  remaining  in 

**  the  upper  part  of  the  tube.^ 

The  king  was  lately  pleafed  to  tell  me,  that  taking  water  from 
Whk€h4iBy  to  fail  towards  the  river's  mouth,  in  exceeding  fine  weather'; 
upon  which  being  congratulated  by  the  courtiers,  his  majefly  bid  them 
prepare  for  a  florm ;  which,  in  a  few  hours,  happened  accordingly ; 
and  drove  vehemently  upon  the  yatch  for  leveral  leagues  together. 
The  king,  before  he  went  on  board,  had  privately  oblerved  the 
mercury  in  a  good  barometer,  to  fink  very  remarkably. 

"  Since  the  water  in  pumps,  and  the  external  air,  mutually  balance 
*^  each  other,  they  muft  have  the  lame  weight;  whence  if  the  height 
^^  whereto  water  rifes  in  any  part  of  the  world  be  known,  by  what 
**  weight  of  the  incumbent  air  that  part  is  preffed,  will  be  known 
*^  al(b;  and  therefore,  the  places  by  the  fea  fide  are  prelfed  by  the 
**  weight  of  the  whole  incumbent  atmofphere,  as  much  as  they  wou'd 
*^  by  a  column  of  water  31  feet  2  inrhes  high;  thole  thit  rife  ten  •  '•''* 
^^  fathom  above  the  former,  as  much  as  if  they  fuflain'd  o.je  of  31  feet, 
**  I  i.Kh ;  and  thofe  that  lie  500  fathom  higher  than  the  fea,  are 
*'  preffed  as  by  a  column  of  water  of  26  feet,  it  inches,  &c.    Hence 

It  appears,  that  the  air  which  flands  above  the  level  of  the  fea,  is 

equal  in  weight  to  water  31  feet,  2  inches  high  :  but  becaule  air  is 
*^  lighter  upon  places  above  that  level,  and  therefore  preffes  not  all 
"  the  points  of  the  earth  equally ;  and  being  alfo  of  different  weights 
**  in  different  places,  there  is  no  certain  rule  to  determine  the  ex^ft 
**  quantity  of  air,  whereby,  one  with  another,  all  the  parts  of  the  world 
"  areprefiCed*   This,  however,  may  be  tolerably  done  in  aconjeftural 
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Nat.Hist.  .**' way;  for  example,  by  fuppofing,  that  if  all  the  parts  of  the  earth. 

^^^V*^^    "-were  equally  prelFed  with  air,  'twou'd  be  the  fame  as  if  they  liip^ 

"  ported  water  to  the  height  of  3 1  feet  •,  and  'tis  certain  we  cannot 
**  err  half  a  foot  in  this  fuppoiition.  But  we  have  feen,  that  the  air, 
"  at  the  height  of  500  fathoms  above  thefurface.of  the  fea,  is  equal 
**  in  weight,  to  water  16  feet,  1 1  inches  high  •,  and  conlequently,  the 
•*  air,  from  the  furface  of  the  lea  to  that  height,  weighs  as  much  as 
'*  water  of  4  feet  and  an  inch  high  •,  that  is,  near  a  feventh  of  the 
**  whole  height  i^  whence 'tis  plain,  that  the  air  between  the  fea  and 
^^  the  fame  height,  is  nearly  a  feventh  part  of  the  whole  atmofphere. 

**  'Tis  known  alfo,  that  the  vapours  coUefted  in  the  air,  weigh, 
**  when  mod  numerous,  no  more  than  water  of  a  foot  and  eight  inches 
**  high  1  fince  that  additional  height  of  water  will  balance  them  in 
**  pumps:  lb  that  were  all  the  vapours  that  hang  over  a  whole 
**  country  to  defcend  in  rain,  they- would  only  make- that  quantity  of 
**  water ;  for  if  more  happens  to  fall,  it's  owing  to  the  winds  driving 
"  the  vapours  thither  from  other  parts.  Hence,  likewife,  it  appears, 
"  that  if  the  whole  atmofphere  was  preffed  againft  the  furface  of  the 
"  earth,  by  a  force  applied  to  its  upper  furface,  and  thereby  reduced 
"  to  the  denfity  of  water,  'twouM  then  be  no  more  than  3 1  feet  in 
"  height.  The  atmofphere,  therefore,  in  its  free  flate,  may  be  con- 
**  fider'd  as  if  it  had  once  been  water,  covering  the  earth,  to  the 
"  height  of  31  feet;  but  afterwards  exccedinc;ly  rarified,  expanded, 
**  and  converted  into  what  we  call  air ;  tho\  in  faft,  it  pofleffes  a 
'^  larger  fjpace,  but  has  not  a  greater  weight  than  water  of  the  height 
*^  of  31  feet.  Now,  'tis  exceeding  <eafy  to  compute,  what  Quantity  of 
**  water  wou'd  every  way  furroand  the  earth  to  that  height  ^  which 
^*  gives  the  whole  weight  of  the  air.  For,  fince  a  cubic  foot  of  water 
"  weighs  72  pounds,  a  prifin  thereof,  (to  ule  that  for  the  feftor  of  a 
"  fphere)  whofe  bafe  is  a  foot  fquare,  and  height  31  feet,  will  weigh 
^^  2232  pounds;  and  fince  the  furface  of  the  earth  contains 
**  37 1 1.420000.000000  fquare  feet,  the  produft  of  thefe  two  fums, 
^*  which  is  8.283889.446000.000000  pounds,  gives  the  quantity  of  wa- 
"  ter,  and  confequently  the  quantity  of  air  reauired." 

"  To  render  the  weight  of  the  air  fenfible,  I  caufed  a  very  light, 
i^^-  4*  **  S^^^s  bubble,  AB,  to  be  blown  retort-falhion,  about  the  bignefs  of 
"  a  common  ball,  with  the  aperture  B,  capable  only  of  admitting  an 
**  hair ;  and  finding,  by  a  very  tender  balance,  its  weight  to  be  78  i 
^^  grains  when  cold;  I  heated  it,  and  placed  it  again  inthefcale  upon 
"  Its  end  B,  when  it  fcarce  weigh'd  78  grains;  then  plunging  its 
**  orifice  into  water,  whilfl  the  glafs  cool'd,  and  the  contain'd  air 
*'  condenfed ;  as  much  water  enter  d  into  it,  as  air  had  been  forced  out 
^^  by  the  heat.  Coming  now  to  weigh  the  bubble  again,  I  found  it  had 
"  gain'd  72 i  grains;  whence  I  fuppofed  the  air  expell'd  by  the  heat^ 
"  was  to  the  water  that  came  in  its  place,  as  t  to  72 i,  or  as  i  to 
^^'  145  ;  and  tho'this  cannot,  hence  be  determin'd  with  exaftfrefs,  yet, 
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*^  at  leaft,  the  experiment  fliews  the  weight  of  the  air  to  be  fenfible/'  Nat.Hist; 

A  thin  large  bladder,  wherein  remained  only  a  third  of  the   air,   jL^^^Jf 
'twas  capable  of  containing,  being  firmly  tied  at  the  neck,  fufpended  7^/^,^' 
thereat,  and  fixed,  by  its  lower  end,  to  a  fourteen  pound  weight  that  Esfm'mm^  u 
refted  on  the  floor,  but  (6^  that  the  firings  employed  being  well  ftretch- 
ed  before  hand,    would,  if  contrafled  even  Jefs  than  the  quarter  of  an 
inch,  draAT  up  the  fame^  we  placed  fire  at  fbme  diftance  therefrom, 
by  means  whereof  the  air  expanded,  fwellM  the  bladder,  ihortened  the 
whole  firing,  railed  the  weight,  and  made  it  fwing  like  a  pendulum. 
We  attempted  twice  or  thrice  to  repeat  the  experiment  with  a  quar- 
ter of  a  hundred  weight,  and  a  large  bladder,  but  did  not  fucceed  ^  the 
bladder  either  loon  lealun^  or  burfHng  ^  tho'  we  proceeded  fo  far,  in 
one  of  thefe  trials,  as  to  gain  hopes  of  thus  fuftaining  a  large  weight. 

In  order  to  fiad  whether  the  particles  of  the  air  would  fink  into  a  Kxferimmt  i* 
liquor  expofed  to  its  natural  preflure,  we  firewed  copper  filings  over 
the  bottom  of  a  cylindrical  vial,  and  poured  thereon  an  urinous  fpi«- 
rit  to  a  confiderable  height ;  covering  the  furface  of  the  liquor  with 
oil  of  almonds,  to  the  thicknefs  of  the  fifth  of  an  inch ;  when  the 
vial  was  dole  ftopped  up,  and  left  in  a  quiet  place  for  feveral  days : 
during  which  the  urinous  fpirit  firfi  flowly  acquired,  and  then  asflowly 
loft  a  blue  tindure.  When  this  colour  was  almoft  gone,  we  unftop* 
ped  the  vial,  and  kept  it  ib  for  a  minute,  and  then  clofed  it  again  ; 
when  the  upper  part  of  the  fpirit  began  to  be  tinged  blue,  and  with** 
in  an  hour  after,  tho'  the  veffel  during  that  time  was  ftopped,  a  sky 
colour  reachM  to  the  lower  part  of  the  fluid,  and  which,  at  prefent, 
is  wholly  blue  ^  the  oil  at  the  top  remaining  clear. 

The  beft  informations,  I  could  any  ways  gain,  have  inclined  me  to  rbehesfwnd 
think,  that  the  common  fchool-do£lrine  about  the  limits  and  temper  e$Uncfi  tftbt 
of  three  regions  in  the  air,  however  plaufible,  wants  a  juft  foundati-  ^^^ 
on.  A  phyfician,  who  lately  came  from  Morocco^  told  me,  that,  not- 
withftanding  the  exceffive  heat  in  the  day-time,  the  nights  and  the  air 
upon  the  mountains,  were  there  exceeding  cold.  Another  gentleman, 
who  made  fome  ftay  at  Guinea,  afTured  me,  tho'  the  heat  of  the  cli- 
mate be  prodigious,  he  frequently,  about  four  a  clock  in  the  morn- 
ing, was  ready  to  Jhake  with  cold,  in  his  hammock,  for  an  hour  toge- 
ther. A  learned  perfbn,  who  lived  at  Jamaicuy  informed  me,  that,  ly- 
ing in  his  hammock,  three  or  four  feet  from  the  ground,  with  ma- 
ny clothes  underneath,  but  few  to  cover  him,  he  felt  it  cold  below, 
and  hot  above.  'Tis  obvious,  that  the  heat  of  our  air  in  fummer  has 
confiderable  effefts  on  liquors,  and  the  fluids  of  animals  and  vegetables ; 
but  that  it  fliouM,  in  the  fhade,  fenfibly  rarify  and  expand  fo  com- 
paft  a  body  as  glaft,  feems  almoft  incredible  j  yet  this  effeft  appears 
probable  from  glafles  well  fitted  with  ground  floppies  of  tlie  fame 
material,  which  are  eafily  openM  in  the  colder  feafons  •,  but  in  the 
hot  ones,  I  have  foimd  theftrength  of  a  man  iafuflicient  for  that  pur- 
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Nat.Htst..  pofe*,  fbthat  I  have  been  frequently  obliged  to  plunge  the  necks  of 

fuch  vials  in  cold  water,  that  the  glals  might  ihrink,  and  allow  the  flop- 
pies to  be  disjoiifd. 

The  etterts  of  the  fummer's  heat,  tho'  ufually  attributed  to  the 
bare  warmth  of  the  air,  and  the  agitations  thereby  produced  in  our 
bodies,  n^^Yj  perhaps,  ibmetimes  proceed  from  the  effluvia  it  excites 
in  unregarded  iiibftances.  To  illuflrate  and  confirm  this  affertion,  I 
might  alledge  the  placing  of  a  large  piece  of  fine  amber,  on  a  fummer's 
day,  when  the  fun  was  a  confiderable  height  above  the  horizon,  in  the 
fliaded  pait  of  a  window,  and  there  permitting  it  to  remain  fbrfome 
time,  1  could  find  no  figus  of  an  attraftive  power  therein  j  but  upon 
removing  it  to  a  part  of  the  lame  window  whereto  the  fun's  rays 
had  free  accefs,  it  prefently  emitted  effluvia,  and  readily  attrafted  thole 
lighter  bodies  it  would  i.ot  ft'r before:  but  this  faculty  it  foon  loft, 
by  p'acing^  it  again  in  the  fiiaded  part  of  the  window. 

The  gdveri>or  ot  Hudfonh  Bay  informed  me,  that  when  the  failors 
eome  within  a  certain  diftance  of  floating  iflands  of  ice,  and  the  wind 
blows  therefrom  towards  the  Ihip,  they  know,  by  the  greater  de- 
gree of  cold  they  feel,  that  fuch  ice  lies  to  the  windward  of  them  j  and 
lometimes  before  ^tis  vifible,  or  whilfl  'tis  diflant  about  fifteen  miles 
from  the  fhip.  The  wind,  he  obfenred,  at  fuch  times,  ufually  brings 
a  fog  along  with  it ;  which,  he  fuppofed,  comes  from  the  ice.  The 
fame  gentleman  faid,  that  where  he  wintered  in  Hudfotfs  Bay^  the  ri- 
vers began  to  freeze  about  the  beginning  ofNovemUr^  and  were  feldom 
free  from  ice  till  towards  the  latter  end  of  Ms^  \  tho^  CharUton  IJlandy 
lying  at  the  bottom  of  the  bay,  has  nearly  the  fame  latitude  with 
London.  It  ieems  they  are  here  obliged,  in  the  winter  feafon,  to  dig 
fix  feet  deep  in  ice,  to  come  at  the  unfrozen  water  of  the  rivers. 
Brandy  frequently  freezes  in  this  country  •,  when  a  fourth  of  it  is  turn'd 
to  ice,  whilfl  the  unfrozen  part  remains  exceeding  flron^  and  fiery. 
The  ice,  which  here  floats  on  the  fea,  is  frefh,  and*  lerves,  when 
thawed,  for  common  water.  LafVly,  my  relator  added,  that  they  often 
find  large  quantities  of  the  liquor  in  cavities  of  the  floating  maffes,  made 
by  the  aftion  of  the  fim  thereon.  A  learned  traveller  often  obfer- 
ved,  during  his  aboad  upon  the  Pyrenean  mountains^  that  the  air  at 
the  top  thereof  was  very  hot,  tno'  within  a  few  hours  after  they 
would  be  covered  with  fnow  •,  and  that  too  in  the  (iimmer  feafon.  A 
phyfician  declared  to  me,  that  the  winds  he  felt  at  Morocco  almoft 
ftified  him,  and  leemedlike  fleams  coming  from  the  mouth  of  an  oven. 
The  Rujfum  emperor'^  phyfician  declared  to  me,  that  at  j4rchangel^  a 
northerly  wind,  coming  from  the  fea,  in  the  winter  feafon,  prcxiuces 
a  thaw  ^  but  that  a  north-eafl  wind  increafes  the  frofl  •,  and  on  the 
contrary,  that  a  foutherly  wind,  which  blows  o^er,  perhaps,  a  thou- 
land  miles  of  froMn  land,  rather  augments,  than  diminifhes  the  fame. 
An  inquifitive  perfon,  who  had  alio  vifited  the* Pyreneatjs,  declared, 
that   both  he  and  his  company  had  fbmetimes  obferved,  from  the 
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Bigher  parts  thereof,  thick  clouds  furrounding  the  hill,  at  a  confide-  Nat.Hist. 
rable  diftance  below  them ;  which  produced  florms  of  rain,   on    the 
lower  ground,  whilft  they  enjoy'd  fair  weather  above  j  but  when  ic 
thunder'd,  they  faw  the  lightning  iifue  out  of  thofe  clouds,  and  fhoot 
upwards,  as  we  generally  obferve  it  to  do  downwards. 

Dr.  StMs  informed  me,  that  he  ufually  found  at  Jamaicay  the  water 
in  a  bolt-head,  two  feet  and  a  half  long,  role  in  the  neck,  about  the 
fame  time  of  the  day,  that  is  between  feven  and  eight  a  clock  iii  tlie 
morning,  \  inch  ^  the  heat  at  that  time,  by  reafon  of  the  winds,  be- 
ing v«ry  fupportable  *,  that  when  the  fUn  had  pafTed  the  meridian, 
the  water  gradually  fubfided  till  the  fame  time  next  morning  \  and 
that  tho'tbe  glafs  flood  naked  and  unftopped  in  a  Ibuth  window, 
whereto  the  frelh  winds  had  a  free  accefs,  the  water  therein  did  not 
fti^bly  decreafe  in  eight  or  ten  months  time.  A  carefutobferver,  who 
frequented  Sumatra^  toid  me,  he  had  never  found  ice  orfnow,but  great 
quantities  of  hail,  in  that  torrid  climate.  The  ifland  Ceylon  lies  near 
the  middle  of  the  torrid  Zone  \  yet  oiie  who  pafTed  many  years  upon 
it,  aifured  me,  that  on  hills  there,  where  the  height  might  be  gain'd 
in  half  an  hour,  the  temper  of  the  air,  as  to  heat  and  cold,  is  lb  un- 
equal, that  tho' it  were  vehemently  hot  at  the  bottom,  he  found  the 
cold  gradually  increafe  as  he  afcended,  till  it  became  exceflive  at  the 
top.  In  the  mland  paitof  the  fame  ifland,  captain  Knox  informM  me, 
that.during  the  eighteen  years  he  fpent  there,  he  never  obferved  any  ice 
or  fuow,  onlj  a  fmall  kind  of  meteor  betwixt  dew  and  hoar-froft,  which 
Ibmetimes,  m  the  winter  mornings,  appeared  very  oddly  j  but  foon  va- 
niihed.  Hail,  he  never  faw  there  but  once,  and  then  the  inhabitants 
were  (urprized  at  the  novelty.  It  was  large,  as  a  black  cherry,  not 
very  round,  and  feem'd  to  have  its  corners  melted  \  upon  biting,  he 
found  it  hard  and  cold,  like  Eurofean  hail,  but  it  melted  upon  the 
ground,  in  an.  inflant. 

*'  The  winter  in  Suaquena  would  be  thought  exceeding  hot,  but  m 
**  fummer,  thebo'dy  is  then  excoriated  ^  h?ivd  Indian  wax  is  melted,  tho' 
**  locked  up  in  cabinets,  and theihoes of  the  feet  are  fear'd  by  heat, as 
**  it  were,  with  a  red  hot  iroo.  The  higher  you  afcendupthe  moun- 
**  tains  of  ty£thiopia,  from  the  red*  fea,  the  more  temperate  is  the  air; 
**  (0  that,  at  length,  the  fummer  heats  are  as  mild  here  as  i  i  FortugaL 
^*  Nay,  there  are  feme  mountainous  places  in  this  country,  wherein 
^*  the  cold  is  more  violent  than  the  heat  \  the'  there  falls  no  fnow 
**  in  thefe  parts,  only  a  fmall  kind  of  hail,  fometimes,  which  refem- 
"  bles  it."  Ludol.   H!fi.  ^^thhp. 

The  Englifli  conful  at  TripoHy  in  Barharyy  inform'd  me,  that  where  the 
wind^  in  the  fummer,  blows  over  the  great  landy  delerts  there,  both 
that  and  the  (and  that  is  brought  along  with  it,  are  felt  as  hot  as  the 
fleams  from  an  headed  oven. 

A  gentleman,  employed  in  the  Frf;7cfc  colony,  on  the  co?ft  rf  ^r/V, 
toJd  me,  that   near  the  ifland  of  St.  Louisy  when,  at  a  certain  feaion 
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Nat.Hist.  of  the  year,  the  hot  winds  blow  from  the  continent,  the  land  on  the 
•^-^"^^"^^^    Ihore  is  fo  Icorching  hot,  as  thro' their  Ihoes  to  burn  the  feet  of  thole 

who  flowly  walk  thereon^  at  vvh^'ch  times  the  air  feem'd  to  hm  hot 
and  heavy,  as  if  it  came  from  an  oven :    and  when  the  wind,  he  laid 
blew  thither  from  a  certain  wood,  wherein  many  elephants  and  other 
wild  beafts  lay  dead  •,  the  air,  by  theefEuvia  of  their  carcafes,  became 
intolerably  fetid. 

"  On  the  top  of  mount  Ida  ftands  a  little  chappel,  made 
"  up  of  loofe  ftones,  which,  notwithftanding  the  great  height  of 
**  the  place,  are,  fome  of  them,  now  and  then  blown  down  by  high 
*^  winds.  The  air  in  the  hottefi  part  of  lummer  is  here  exceeding 
"  cold,  tho'  not  a  breath  of  wind  be  ftirriiig  ^  the  hills  are  therefore 
*^  uninhabited  both  winter  and  fummer^  tor  the  ihepherds  lie  in 
*^  the  vales  by  night,  where  the  fummers  are  violent  hot,  whilfl  the 
**  top  of  the  mountain  is  covered  with  fnow."  BeBonim. 

*'  In  my  afcent  to  the  top  of  mount  VenMs^  the  air  proved  very 
"  clear  during  the  whole  day  \  but  when  I  was  got  up,  I  faw  clouds 
**  under  me  about  the  middle  of  the  mountain,  which  intercepted  my 
view  of  the  valleys.  Coming  down  in  the  evening,  I  found  much 
rain  had  that  day  fal'n  below  ^  tho^  nothing  like  it  had  happen'd 
above,  'twas  in  lummer  I  went  up,  yet  perceived  no  great  difference 
"  in  the  air  all  the  time,  as  to  heat  and  cold.  Bartholin  relates  the 
**  fame  of  the  Alps^^  ZabareR.  de  region,  airis. 

A  phyfician  told  me,  he  faw  mount  jitlas  from  Morocco^  covered  with 
fnow  in  the  heat  of  fummer.    And  the  like  hath  been  feverally  aBirm'd 
to  me,  by  travellers,  of  the  Mfs^  where  the  wind  has  been  found  ex- 
ceeding fharp  i  of  the  pike  of  Teneriff^  of  mountains   in  Barhary^    in  the 
An  Esepiri'-  ^^^^^  Ceylon^  and  of  Congo  •,  tho'  fnow  be  a  ftranger  to  the  valleys  hereto 

mmt.  'adjoining.  ,    ,       .       ,  .  ^  , 

About  midfummer  1 688,  1  placed  a  thermometer  m  a  cave,  where  the 
fpirit  flood  half  a  fmall  divifion  cibove  temperate  •,  whilft  another  in  a 
common  room  was  rifen  to  hot :  in  the  chriftmas  following,  the  fame 
glafTes  being  ^tt  in  their  refpeftive  places,  that  in  the  cave  flood  as 
before,  but  that  in  the  room,  at  froft.  The  cave  was  cut  ft  rait  into 
the  bottom  of^  a  clift,  fronting  the  fea,  to  the  depth  of  1 30  feet, 
with  80  feet  of  earth  above  it. 

I  am  inform'd  by  two  gentlemen  of  the  province  of  new  Hamfjhire  in 
NeW'Errglandy  that  both  the  coldeft  wind  of  that  country  in  the  win- 
ter, and  the  hotteft  in  the  fummer,  is  the  north-wefl  •,  which  they 
afcribed  to  the  large  traft  of  continent,  and  the  large  woods  that 
lie  to  that  point  of  the  compafs  j  for  thefe  woods,  ihey  faid, 
are  laden  with  liiow  in  the  winter  j  and  in  fummer,  the-  dole 
air  of  the  vallies,  and  the  thick  exhalations  wherewith  it  is 
loaded,  conceive  an  interife  heat,  and  often  breathe  in  a  fudden  guft 

like  the  fuffocating  fleam  of  a  furnace. 

^  "On 
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•*  On  one  fide  of  the  mountains  of  Bavaria  'tis  winter,  and  on  the  Nat.Hist. 
**  other  fummer,  at  the  fame  time  -,  fo  that  while  this  fide  is  parch'd 
*•  with  heat,  that  lies  buried  in  fnow J*^  J^alhin.  Hifi.  Bohem. 

A  gentleman,  who  had  frequently  defcended  into  the  gold  mines 
at  Cremmitz.  in  Hwagaa-y^  told  me,  that  in  his  afcent  out  of  one, 
which  was  an  hundred  feet  deep,  he  obferved  the  air  about  the 
middle  to  grow  fenfibly  warm,  and  fo  to  continue  while  he  was  drawn 
many  feet  higher  ^  when  at  length  it  became  cold  again.  This  heat 
he  uifpeflted  might  proceed  from  fome  mineral  region  thro'  which  he 
palled  •,  for  he  there  found  him  (elf  furrounded  by  a  vein  of  native 
vitriol  of  different  colours,  and  foft  in  the  pit,  tho'  it  foon  harden'd 
in  the  open  air. 

An  experienced  perlbn,  who  had  fometimes  croffed  the  line,  acquaint- 
ed me,  that  the  method  of  cooling  liquors  on  board  their  fliip,  lo  as  to 
xnalce  them  potable  in  fultry.  climates,  was  to  wrap  up  the  bottle  where* 
in  it  was  contained,  in  a  coarfe  linen  cloth  dipp'd  in  fea-water,  and 
thus  expofe  it,  in  a  proper  place,  to  the  wind  \  which  wou'd  foon 
reduce  it  to  the  ftate  defired :  but  if  the  bottle,  faid  he,  be  taken 
away  too  foon,  as  it  fometimes  happened  with  us,  we  found,  fo  much 
of  the  liquor  as  lay  near  the  fides  thereof  grown  cool,  while  the  more 
central  parts  continued  hot. 

TheCziir's  chief  phyfician  informed  me,  that  in  the  year  \66^^  many 
large  traSs  of  dry  land  were  fet  on  fire,  and  miferably  wafted,  by  the 
heat  of  the  fun.  The  like,  in  particular,  he  faid,  happen'd  the  laft 
year  at  Bearhaven  in  Norway^  where  feveral  wood-houfes  were  alfo  con- 
iiimed.  This  was  confirm'd  to  him  by  the  governor  of  the  place  \ 
and  he  himfelf  faw  the  country  cover'd  with  new  grafs,  in  the  room 
of  what  was  thus  deftroy'd.  A  learned  traveller  declared  to  me,  that 
the  inhabitants  of  MozAmhicjue^  judged  the  hotteft  part  of  the  known 
*forld,  had  fhewn  him  feveral  houles  which  were  there  fired  by  the  fole 
force  of  the  fun.  Their  houles,  indeed,  are  built  with  ftone^  wherein 
is  mixed  fomething  like  to  Sulphur  vivum\  but  I  my  felf,  fays  he,  have 
often  feen  the  hollows  of  ftones  fo  heated  by  the  fun,  that  musket 
bullets  expofed  to  its  direft  rays  therein,  were  by  that  means  alone 
foon  melted.  He  added,  that  great  part  of  the  heat  of  Moxjmhitfut^ 
is  owing  to  the  foil,  which  is  exceeding  bare,  and  confifts  of  white 
fend,  neither  ihaded  with  trees,  nor  coverM  with  grafs.  Another  tra- 
veller, who  had  been  here,  affured  me,  the  heat  of  the  ground  was  fb 
violent,  that  he  was  obliged  to  keep  in  conftant  motion,  to  avoid 
btirning  the  foles   of  his  feet. 

**  Bridges  of  f now  have  been  obferved  upon  the  Pyreneansy  to  reach 
**  from  one  rock  to  another,  and  to  give  palTage  to  the  torrents  uixier- 
^  neath  them.  My  friend  faw  one,  which  thus  ferves  for  two  ftreams ; 
**  it  was  29  furlongs  in  length,  and  as  much  in  breadth  at  the  top. 
^  Theie  bridges  feem  ftrong  enough  to  allow  a  paffage  for  canon. 
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-.Hist.      "  The  cold  was  fo  exceffive  in  the  year  753,  that  it  froze  the  Euxine 
^''^^    "  fea  an  hundred   miles  in  length,  as  well  as  the  neighbouring  ocean, 
"  to  the  depth  of  30  cubits  j   this  happen'd  too  at  the  beginning  of 
"  autumn."  Journal  de  Savons. 

In  Guinea^  as  I  am  informed  by  one  who  lived  there,  they  Iceep  their 
water  cool,  by  burying  it  over-night  in  long  earthen  jars,  a  little 
below  the  furface  of  the  earth.  By  this  means  it  becomes  potable, 
with  fbme  tolerable  coolnefs,  from  early  in  the  morning,  till  about 
ten  a  clock,  when  it  grows  naufeoufly  hot.  But  in  the  fields,  they 
do  this  as  well  by  letting  their  water  hang  all  night  in  calibaflies  upon 
the  trees ;    elpecially  where  the  wind  comes  at  them. 

"  We  made  three  degrees  of  cold,  viz.  within  doors,  in  the  woods, 
*^  and  in  the  open  air  upon  the  ice.  The  latter  was  ibmetimes  into- 
*^  lerable^  no  cloaths  were  proof  againlt  it*,  no  motion  could  refift  it: 
**  twouM  freeze  the  hair  on  our  eye-lids,  and  thereby  deprive  us  of 
"  fight  •,  and  wou'd,  I  am  perfuaded,  have  ftifled  a  man  in  a  very  few 
**  hours  time.  Our  faces,  or  or  her  naked  part,  would  be  daily  frozen 
*^  in  the  woods;  tho^  here  the  cold  was  lefs  mortifying  than  on  the 
**  ice.  Two  thirds  of  our  houfe  were  coverM,  on  the  outfide,  with 
*^  fnow,  and  the  infide  hung  with  ificles.  Our  bed-cloaths  would  be 
"  covered  with  an  hoar-froft,  t ho*  tbcy  flood  near  the  fire.  The  cook's 
*'  tubs,  which  were  within  a  yard  of  the  fire,  and  all  day  long  fup- 
**  plied  with  melted  fnow,  wou'd,  while  he  flept  but  a  fingle  watch, 
*^  be  ftrongly  frozen  to  the  very  bottoms ;  he  was  therefore  obliged 
*^  to  water  his  meat  in  a  brafs  kettle,  placed  clofe  by  the  fire,  where 
*^  I  have  often  found  the  fide  of  the  velfel  oppofire  thereto  very 
^  warm,  whilft  the  other  was  frozen  an  inch  deep.  The  furgeon  s 
**  fyrups,  &c.  notwithftanding  his  utmofl  care  to  prei'erve  them,  were 
"  all  frozen ;  and  our  vinegar,  oil,  and  fack,  that  flood  in  the  houfe, 
**  Ilia  red  the  fame  fate.    Both  the  fea  and  ground  continued  froze  till 

"  June.''^  Captain  7^»w^J- 

A  gentleman,  who  afcended  the  higheft  of  the  Pyreneansy  call'd  Pic 
de  Midiy  about  the  beginning  of  September^  when  the  north  fide  thereof 
was  covered  with  fnow,  told  me,  that  both  he  and  his  companions  found 
the  air  very  temperate  on  that  part  of  the  top  where  the  fun  did  not 
come  •,  but  where  that  had  free  accefs,  'twas  exceeding  hot,  and 
became  otfenfive  thro'  a  tent  of  oil'd-cloth,  which  they  pitchM  there. 
Sometimes,  alio,  they  felt  a  cool  wind  on  the  top,  bur  a  much  colder 
at  the  bottom.  This  hill  may  be  feen  from  Montauban^  that  is,  27 
leagues.  / 

A  phyfician  afTured  me,  that  ^t  Morocco  he  found  feme  rofin  of  jalap, 
which  he  carried  thither  from  England^  melted  by  the  heat  of  the  air  j 
and  that  it  continued  impulverable  whilft  he  remain'd  in  that  country  j 
bur  that  upon  returning  to  Tio^irr,  it  became  pulverable  again. 

From  the  Relatione  deUa  Provincia  di  Malavar.  "  Summer  and  Winter 
**  feem  to  meet  in  cape  Cwwriw.    Towards  night,  at  any  diftance  from 
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the  cape  either  way,  the  weather  and  feafons  are  found  very  diffe-  Nat.Hij^t, 

reut^  and  even  contrary :  fo  that  a  perfon  failing  on  tiiis  fide  from   K.y^^/^^^^ 
**  O^obcr  to  jifrily  has  fummcr  •,  and  cannot  in  all  that  time  double  the 
**  cape,  by  reafon  he  there  meets  the  winter.     This  the  good  father 
**  who  officiates  in  the  churches  of  the  cape  finds  by  experience  j  and 
**  yet  the  diftance  between  'em  is  not  above  2  or  3  miles. 

An  eminent  virtuofo,  who,  atTirj/,  defcended  into  a  mine  1800  feet 
deep,  declared  to  me,  that  he  did  not  find  he  pafTed  thro'  one  hot 
region  all  the  way  •,  that  at  the  bottom  he  breathed  very  freely,  by 
means  of  the  air-fhafts  •,  and  that  the  air  there  was  very  temperate  as  to 
heat  and  cold,  tho'  it  was  now  the  fummer  feafon.  Another  per  Ion  well 
verfed  in  mines,  acquainted  me,  that  the  deepeft  he  had  been  in,  was 
a  tin  one  of  about  400  feet  ^  which  in  the  fummer  (eafbn  he  found 
very  cold  at  the  bottom,  and  the  greateft  part  of  the  way  down,  with- 
out paiEng  thro'  any  hot  region  ^  that  the  cold  became  perceptible 
within  two  fathom  of  the  pit's  mouth  as  he  defcended  ^  and  that  both 
in  this  and  many  other  mines,  he  had  found  a  leiifible  coldnels,  before 
he  was  got  a  yard  below  that  folid  earth,  whereto  the  roots  of.  vege- 
tables feldom  reach. 

From  a  particular  relation  of  feveral  merchants,  who  together  af^ 
tended  the  pike  of  Tepjeriffy  we  learn,  that  in  their  lecond  days  journey, 
when  they  were  afcended  about  a  mile,  they  found  it  exce/five  hot  ^ 
till  they  arrived  at  the  foot  of  the  pike,  where  it  was  wonderfully 
cold,  tho'  in  the  month  of  j4ugufi  ^  efpecially  after  fun-let,  when  it 
began  to  blow  violently.  In  their  paflage  from  hence  to  the  top  they 
found  no  confiderable alteration  in  the  air,  and  very  little  wind-,  but  ^ 
being  arrived  there,  the  wind  was  very  impetuous,  Mr.  Sydenham  told 
me,  that  afcending  the  pike  of  Teneriff  on  the  fouth  fide,  he  found  no 
fiiow,  tho'  on  the  north  fide  there  was  much  •,  that  on  the  upper  part 
he  felt  no  wind  \  and  that  it  was  violently  cold  at  the  top. 

To  what  depth  will  the  ground  and  water  freeze  in  hard  winters  ?        Ss^iesfir 

Is  the  ice  of  Mufcov^  confiderably  harder  than  that  of  England  ?  Ruliia, 

Will  water  fpirted  into  the  air,  freeze  before  it  falls  to  the  ground? 

Will  brandy,  lack,  c^r.  freeze  in  Rufia  ?    Or  are  the  inftruments  made 
of  iron  and  fteel,  much  more  brittle  there  than  here  ? 

How  ftands  it  as  to  the  cracking  of  the  timber  in  wooden  houfts  ? 
And  what  are  the  caufes  thereof  ? 

How  may  flefh,  fifli,  herbs,  egg'?,  &c.  be  prefer ved  in  hard  weather  ? 

How  are   thole  to  be    cured,    who   have  any  part  of  their  body 
frozen  ? 

What  are  the  fymptoms  of  being  froze  to  death? 

A  learned  traveller  aflured  me,  that  from  an  elevated  place  on  the     Thtsirem'^ 
coaft  of  Gf«<?4,  he  had  frequently, -both  morning  and  evening,  dxkevvLd  Jider  d  with  ti- 
the ifland  Or/Tr^  i  butcou'd  never  gain  fight  thereof  when  the  fun  was  i^^rd  flight. 
near  the  meridian,  let  the  air  be  ever  fo  clear. 

Vol.  III.   .  I  Kng 


;  8  Memoirs  for  a  general  Hijlory 

T.HisT.      King  CW/f /  II-  did  me  the  honour  to  acquaint  me,   that  he  once, 
from  the  beach  near  Dover^  difcover'd  a  new  and  uneven  coaft,  in  the 
edge  of  the  horizon,  on  the  other  fide  the  fea  •,   whereat  his  majefty, 
as    well  as  the  duke   of  York^  and  the   courtiers    prefent,   were   fur- 
prizM  \  but  having  gazed  a  while  thereon,  it  gradually  dilappear'd,  as 
if  it  had  funk  into  the  ocean,  whence  it  feem'd  to  have  fprung.   This  phe- 
nomenon 1  accounted  for  to  his  majefty,   from  fubterraneous  fteams  in 
the  air,  interpofing  between  the  coaft  of  France  and  Dover^  and  caufing  an 
extraordinary  refraftion  in  the  air  ^    by  means  whereof  the  French  coaft 
was  elevated  to  the  eye,  and  fo  continued  while  that  refraftion  lafted  j 
but  when  the  vapours  were  either  raifed  too  high,  di/fipated  by  the  fun^ 
or  difperfed  by  the  winds,  the  refraftionceafed,  and  theobjeft  became 
invifible.    This  hypothefis  I  illuftrated  by  the  familiar  experiment  of 
a  guinea  and  a  balon  of  water  ;  for  that,  or  any   other  proper  objeft, 
placed  in  the  bottom  of  an  empty  bafon,  and  rendered  invifible  by  the 
interpofition  of  the  edge  of  the  veffel,  between  that  and  the  eye  ^  if 
water  be  poured  into  the  veffel,  the  guinea  will  then  be  raifed  to  fightj^ 
tho'  the  eye  remain  unmovM.    The  duke  of  Tork  was  alio  pleafed  to 
fay,  that  being  near  the  borders  of  Scotland  one  mornine,  in  dull  wea« 
ther,  and  feeing  the  sky  very  red,  he  foretold  a  rainy  day  %   but  fbme 
of  the  Scotch  nobility  nence  oMerved  to  his  highnefs,  that  fuch  a  phe- 
nomenon in  that  country  promifed  a  fair  one  \  and  the  event  confirm'ct 
it.    And  this  obfervation,  as  I  am  inform'd  by  a  nobleman  of  Scotland^ 
commonly   hoMs  true,  under  due  limitation ;   for  that  tho*  when  the 
rednefs  appears  near  the  ground,  with  narrow  ftreaks  of  that  colour 
in  an  mtenfe  degree,  it  fignifies  bad  weather  j  yet  if  the  morning  blufh 
be  elevated  in  the  sky,   and  th^  wind  fit  eafterly,    the  day  proves, 
generally,  fair. 

**  I  m%de  fbme  oWervations  upon  the  rifing  and  letting  of  the  fun^ 
**  by  means  of  very  exaft  running  glaffes  j  for  our  clock  and  watch 
^  were  both  fo  frozen,  tho*  conftantly  kept  wrapt  up  in  cloaths,  and 
"  placed  in  a  cheft,  by  the  fire^^fide,  that  they  wouM  not  move.  I 
**  compared  my  observations  made  by  thefe  glaffes,  with  the  ftars 
**  coming  to  the  meridian ;  and  thus  found  the  lun  rofe  20  minutes 
•*  too  fbon,  and  (et  as  much  too  late  •,  which  proceeded  from  the  re- 
^  fraftion  of  the  air. 

**  One  evening  in  Atarch^  the  moon  rofe,  in  a  very  long  oval,  along 
**  the  horizon.  The  weather  continued  extreme  to  the  \^th  of  Afrily 
•*  when  our  fpring  was  frozen  harder  than  it  had  been  before  in  that 
"  year.  When  the  fun  fhone  with  the  greateft  purity  of  air  imagin- 
•*  able,  we  couM  not  gain  fight  of  a  fmall  idand  four  leagues  diftant 
^^  from  us  \  but  when  the  weather  proved  mifty,  'twa?  frequently 
**  vifible,  even  from  the  loweft  ground.  I  took  its  height  inftrumen- 
^  tally  from  the  fea- fide,  and  found  it  34  minutes,  when  the  fun  was 
**  elevated  28  degrees.  This  fhews  how  great  a  refradHon  here  is  ; 
^  by  means  whereof  I  have  found  the  land  railed  ta  the  fight,  tho' 
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^*  the  fun  had  rifen  perfeftly  round.    Jamuiry  6.  I  obfenred  the  lati*  Nat.Hist, 

**  tude  exaftly,  when  the  weather  was  very  clear,  and  found  it  51%  52. 

"  This  difference  proceeded  from  a  great  refraftiou.    Jan.  ix.  The  fun 

•*  rofe  in  an  oval  figure  along  the  horizon.    Others  faw  it  befides  my 

*'  felf,  and  we  all  agreed  'twas  twice  as  long  as  broad  ^  but  as  it  gra- 

**  dually  mounted  higher,  we  found  it  recover  its  roundnefs.  Capt.  Jame$. 

**  In  Polandj  near  Warfaw^  at  the  beginning  of  June  1570,  we  had  very 
**  clear,  but  extremely  cold  weather  j  and  for  two  days  together  obferved 
**  the  fun  and  two  Parhelia^  from  about  ten  to  twelve  a  clocks  the  air 
**  being  perfeftly  ferene,  and  icy  fpanglesvifible  therein,  like  atoms  in  a 
"  fun  beam.  And  as  in  common  frofiy  weather,  any  fmooth  metalline 
"  inftruments,  brought  from  the  open  air  into  a  warm  room,  will 
**  exhibit  firft  a  dulnefs,  and  then  drops  of  water ;  fo  at  this  time 
**  there  would  immediately  appear  thereon  Ibmething  refembling  an 
**  hoar-froft.  Returning  from  Warfaw  in  the  fame  month,  I  faw  in  a 
*^  clear  horizon,  the  fun  rife  with  a  large  pillar  over  it,  coloured  like 
"  the  rain-bow  •,  and  I  remember  M.  Hevelim  told  me,  he  once  obferved 
"  it  to  fet  in  the  lame  manner."* 

A  chymift,  who  pafTed  thejilfs  with  a  gentleman  of  my  acquaint- 
ance, informed  me,  that  being  there  at  the  top  of  a  forked  mountain, 
they  obferved  the  valley  between  it  almoft  covered  with  a  thick  thunder 
cloud,  whilft  the  weather  on  both  the  tops  continued  fair^  and  in  that 
cloud  the  lightning,  which  feem'd  to  lie  deep,  and  fhone  quite  thro' 
it,  like  a  fliining  fiih  moving  fwiftly  backwards  and  forwards  in  muddy 
water.  I  my  felf,  indeed,  remember,  that  paifing  the  ^/pj,  at  a 
lower  part  than  that  juft  mention'd,  tho'  the  weather  was  fair,  and 
the  sky  at  the  top  of  our  mountain  clear,  yet  we  faw  dark  clouds  far 
below  us,  thro'  part  whereof  we  afterwards  defeended ;  when  they 
feem'd  to  differ  little  from  a  thick  fog  \  and  after  we  had  palled  them, 
we  found  the  weather  fair  at  the  bottom. 

A  curious  nobleman,  who  had  long  refided  at  Naples^  affured  me, 
that  after  many  fruitlefs  attempts  to  Tee  the  famous  apparitions  in  the 
Sicilian  ftreight,  he  at  length,  early  in  the  morning,  thought  he  perceived 
two  fleeples  in  a  neighbouring  town,  where  he  knew  there  was  but 
one.  And  taking  the  opportunity  of  the  next  fair  morning  to  renew 
his  profpeft',  he  was  lurprized  to  find  a  new  town  beyond  tliat, 
where  he  before  had  feen  two  fteeples,  immenfly  greater  than  the 
known  one;  and  furniih'd  with  walls,  towers,  churches,  &c.  This  was 
alfo  beheld,  with  furprize,  by  a  phyfician  who  was  with  him.  The 
colours,  however,  were,  he  laid,  nothing  near  fo  lively  as  the  figures  j 
being  chiefly  dim,  and  inter mixM  with  red.    Nor  did  the  fpeftacle 


^  Mr.  UwtUff  firft  contrived  an  >PP>- 
rams  fenfibly  to  demonfiratetherefraaion 
crf'the  air  ;  which  til]  then  had  onlv  been 
perceived  by  the  nice  divifions  of  aftrono- 
njctl  iaftminenf  f .  See  FhUtf.TrsnfJA^.i  57. 


fiTiiMtHMuhhee  afterwards^by  the  direftion 
of  Dr.  HsBey^  made  an  inftrument  to  de- 
termine this  natter  with  more  certainty. 
SttH^wksk.  Experim.  p.  125—230. 

I  2  con- 
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Nat.Hist.  continue  long  ^  for  when  the  fun's  rays  became  more  direft  andflrong, 
they  foon  confounded  this  airy  phantom,  or  mock-city. 

"  Moift  vapours  are  not  the  only  caule  or  iign  of  the  air's  opacity ; 
*'  for  that  dry  blighting  eaft-wind,  call'd  by  the  husbandmen  a  red 
**  wind,  renders  it  at  a  diftance  thick  and  bluifli.  This  is  the  wind 
"  which  for  the  two  laft  years  has  proved  fo  pernicious  to  all  forts  of 
*'  trees,  as  not  only  to  blaft  the  fruit,  but  the  very  leaves  thereof  in 
"  the  tender/'  That  the  air  is  fometimes  clear  and  tranfparent,  and 
at  others  darkened  and  clogg'd  by  terreftrial  fteams,  need  not  be 
faid^  but  there  are  other  phenomena  of  that  fluid,  depending  upon 
its  denlity,  tranfparency,  c^c.  which  pafs  unoblerved  by  the  vulgar, 
and  require  skill  in  the  doftrine  of  refraftioii  to  underftand  \  on 
which,  therefore,  I  fhall  not  now  infift.  There  are  alfo  others  no  !e(s 
worthy  of  our  notice.  By  comparing  the  different  accounts  of  eminent 
authors,  as  to  the  number  of  the  fixt  ftars,  with  fome  obfervatiori^  of 
my  own  j  I  was  induced  to  fufpeft  the  (everal  coaftitutions  of  the 
air  might  occafion  fbme  variations  herein.  And,  upon  enquiry,  I 
learnt,  that  celeftial  obfervations  are  moft  fuccefsfully  made,  where 
the  air  is  pureft  ^  but  particularly,  I  fufpefted,  that  intenfe  cold,  by 
precipitating  the  vapours  of  theair,^  wou'd  render  it  fit  for  this  pur- 
pole.  To  confirm  this  conjefture,  an  ingenious  phyiician  told  me, 
that  travelling  one  night  in  Ruffis^^  whilft  the  weather  was  exceffive 
cold,  both  he  and  his  fellow-travellers  ftopp'd,  to  contemplate  the 
wnufual  brightnefs,  and  immenfe  number  of  the  ftars,  beyond  what 
they  had  ever  till  then  beheld. 

^^  Charkon  JJland^  7^w4ry  30  and  31.  In  the  beginnhig  of  the  night, 
**  there  appeared  more  ftars  by  two  thirds  than  ever  I  faw  before. 
**  The  cloud  in  cancer  was  full  of  fmall  ftars ;  and  a  great  many  ap- 
•*  pear'd  among  the  Pleiades.  About  ten  a  clock  the  moon  rofe,  when 
•*  a  quarter  of  them  became  invifible*  The  wind,  for  the  greateft 
"  part  of  this  month,  has  ftood  northerly,  and  blawn  very  cold.** 
Captain  T^ii^^  J. 

The  Ruffian  emperor^s  phyfician  aflured  me,  that  one  night,  when 
'twa»  prodigioufiy  cold  and  clear,  he  obferved  more  ftars  than  ever 
he  had  leen  m  England y  or  the  neighbouring  parts  of  Europe '^  particu- 
larly feveral  about  the  Pleiades^  and  abundance  of  new  ones  in  other 
parts  of  the  sky  ^  and  that  they  appeared  by  far  more  bright  and 
beautiful  than  ufual.  Thofe  who  travelled  with  him,  he  faid,  alfb 
made  the  fame  obferv^tion. 

"  On  the  29*^  of  November^  paft  11  at  night,  I  faw  a  light  in  the 
"  north-eaft,  along  the  horizon,  like  the  day  break  \  when  looking  due 
*'  north,  1  beheld  (everal  ftreaks  of  light,  refembling  the  tail  of  a 
•*  blazing  ftar,  that  all  pointed  north  and  fouth  ;  one  whereof  was 
^  longer  than  what  we  faw  the  laft  year,  for  it  reachM  from  the 
^  horizon  to  the  zenith  •,  pafling  between  Charleses  wain,  and  the  north 
*^  ftar.    The  fmall  ones   fometimes.  difappear'd,    and  others    of  the 

"  fame 
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**  fame  magnitude  appeared  in  their  places,  but  all  r.esr  the  great  one  ;  Nat.Hist 

two  of  them  feemed  to  come  from  tlie  two  guards  in  Charles'^s  ^y^W^""''^ 
**  wain,  and  when  thefe  vaniftied,  others  arole  ir.cre  to  the  louth. 
**  This  light  extended  from  W.  N.  VV.  to  E.  N.  E.  About  the 
**  time  of  the  laft  new  moon  fuch  anotlit^r  pheuomei.on  was  lean  by 
*'  the  lord  Bdearus^  as  he  came,  by  night,  trom  5c.  Andrews  ^  by  the 
"  failoLS  of  they  ttch  at  Leith^^nid  by  fome  perloiis  in  this  town.  And  - 
**  tho'  the  sky  was  not.  then  clear,  yet  it  g^ve  a  liif^ht  fuificient  to 
"  read  by.  It  began,  they  told  me,  about  leven,  and  continued  till 
"  nine.  Thefe  phenomena  areiurpriziaj^  to  us  who  are  flrangers  here, 
**  but  the  natives  fay,  they  frequently  happen."  ^  This  account  came 
from  his  royal  higiuiefs  the  duke  of  l[ork^  then  high  commillioner  in 
Scotland. 

The  generally  of  men  are  fo  accuftoraed  to  judge  of  th^igsby  their  Thetf§Bt$i 
ftnfes,  that  becaufe  the  air  isinvifible,  they  afcribe,  but  little  to  it,  and  themir  onfi-. 
think  it  but  one  remove  from  nothing.  And  this  fluid  is  even  by  the  '^^ral bodies. 
fchooUmen,  confider'd  only  as  a  receptacle  of  vifiblebodie?,  without  ex- 
erting any  aftion  upon  them,  unlefs  by  its  manifeft  qualities,  heat  and 
mo'fture  \  tho'  for  my  part,  I  allow  it  other  faculties,  and  among 
them,  luch  as  are  generative,  maturative,  and  corruptive  ^  and  that 
too  in  refpeft  not  only  of  animals  and  bodies  of  a  light  texture,  but 
even  of  falts  and  minerals.  An  intelligent  perfon,  who  had  often  fail- 
ed from  Eurofe  to  the  Eafi-wdiesy  told  me,  they  included  their  thick 
Cheflji/'e  cheeles  in  proper  leaden  boxes,  and  by  that  means  prelerv'd 
them  found,  during  the  whole  voyage  ^  but  that  when  liich  a  method 
was  not  made  ufe  of,  upon  cutting  one  near  the  equinoilial,  the 
greateft  jart  of  it  would  be  very  dry,  brittle,  and  iiem  fpoiled,  while 
the  central  parts  remained  fat  and  foft  ^as  if  the  moifture  of  the  whole 
cheefe  had  retir'd  thither :  for  if  the  fame  thing  were  done  when 
they  were  come  from  the  torrid  into  the  temperate  zone,  the  exter- 
nal portion  would  be  good,  and  the  cheefe  return  to  an  uniform  con- 
iiftence. 

^^  Query.  Are  not  the  moift  particles,  which  float  in  the  air,  the 
*^  cauTe  of  all  corruption  in  bodies  ^  fince  according  to  Accfla^  every 
**  thing  in  Vtru^  (and  the  fame  is  obferved  of  f^yp^)  where  it  feldom 
"  rains,  cont-nues  long  uncorrupted  ?  or  is  this  refiflance  of  putre^afticn 
*^  rather  owing  to  the  liicrous  fait  wherewith  the  air  of  thofe  countries 
*'  abounds  ?  '' 

A  man  of  learning,  who  had  often  crofled  the  line,  in  tortugucz,c  fliip% 
told  me,  that  upon  their  near  approach  thereto  •,  he  obferved  a  great 


*  The  like  phenomena  have  of  late  been 
frequently  cbfcrved  in  fcveral  other  parts 
ofEurefe;  and.particular  accounts  are  gi- 
ven of  them  in  the  Philtfiphi'calTrMnfa^ions 
and  the  Fi'enck  Memoirs.  Mr.  IVhifton  alfo 
pub]i&cd  a  fmall  trcatifc  upon  that  Ve- 


markable  Autotm  BiremUs^  which  appeared 
March  6.  171  $-6,  But  the  phyfical  caufe 
of  thefe  lights  has  hitherro  been  only 
gucffcd  at.  Sec  Phi /of.  lYarfaB.  N**'  310, 
347,  37<^,  &c. 

change 
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Nat.Hist.  change  in  the  confiftence  of  their  bisket,  and  that  moft  of  their  provifion, 
K^'V""^^     and  even  their  falt-fifti,  w?s  fo  damaged  thereby,  as  to  be  fcarce  edible. 

He  added,  that  their  pilot,  who  had  been  above  twenty  leveral  times 
in  the  Indlcsy  aflured  him,  their  frefh  water  was  never  thick  or  fetid 
under  the  equinoftial  •,  but  always  as  if  newly  put  into  the  cask. 

Dr.  Stubbs  alTured   me,  that  the  iilks   brought   to  Jamaica^    will,  if 

there  expoled  to  the  air,  rot  even  whilft  they  preferve  their  colour  j 

but  if  kept  therefrom,  hold  both  their  ftrength  and  die. 

Anti^trU       Upon  opening  a  fmall  glafs  receiver,  wherein  half  a  lemmon  and  a 

menf.  mercurial  gage  had  been   included  for  above  three    years,  we  found 

the  fruit  had  prefer ved  both  its  form  and  colour  •,  the  upper  part  of 
the  pulp  was,  indeed,  depreffed,  and  feemed  to  be  dried,  but  the  juice 
there  wanting,  appeared  upon  the  glafs-plate,  whereto  the  receiver 
was  ground  and  fitted  •,  which  being  feparated,  a  large  quantity  of 
external  air  rufli'd  impetuoufly  into  the  receiver.  Neither  the  lem- 
mon, nor  its  loft  juice,  had  acquired  any  ill  fcent,  or  the  leaft  figns 
of  putrefaftion  or  mouldinefs  •,  whence  I  conjefture,  as  mould  appears 
thro'  a  microfcope,  to  be  a  vegetable,  it  requires  the  afliftance  of  the 
air  to  its  produftion.  The  juice  was  clear  and  without  feces,  in  colour 
between  brown  and  reddilh  ^  its  tafte  was  acid,  and  it  turned  the  fyrup  of 
violets  purpUfh,  and  immediately  corroded  fmall  pieces  of  coral  with- 
out the  afliftance  of  heat. 

A  fcholar  told  me,  that  as  he  feveral  times  failed  near  the  line, 
he  found  fome  lozenges,  which  he  ufually  carried  in  his  pocket,  quite 
difTolved  \  tho'  they  never  loft  their  confiftence  in  any  other  part, 
nor  continued  fluid  when  he  was  got  a  few  degrees  beyond  the 
equator. 

A  gentleman  of  5iP(p^^»,  who  dealt  in  the  metals  of  that  country,  in- 
formed me,  'twas  the  praftice,  in  the  principal  copper  mines  they  had, 
to  make  ufe  not  of  iron  chains,  as  in  other  mines,  to  draw  up  their 
oar  with,  but  to  faften  their  baskets  to  ropes,  prepared  of  ox-hides-, 
becaufe  the  links  of  iron,  they  found,  were  very  fubjeft  to  break,  when 
loaded  in  hard  winter  weather.  The  mafter  of  a  glalshoufe  informed 
me,  that  well  nealM  glafs-metal  would,  lometimes,  break  of  it  felf, 
with  violence,  long  after  'twas  madej  and  that,  in  particular,  having, 
once  fet  b/  a  large  parcel  of  glafles,  for  half  a  year,  he  found,  at  the 
end  of  that  time,  a  fourth  part  of  them  fpontaneoufly  broken  \  the  cracks 
generally  proceeding  from  fome  of  the  fait  not  fufficiently  comminuted, 
which  appeared  like  fmall  ftones  therein.  And  a  learned  gentleman, 
the  owner  of  an  iron  mine,  informed  me,  that  at  his  houfe  in  Suffiflk^ 
which  ftands  within  fix  miles  of  the  fea,  and  has  been  built  bur  80 
years,  the  iron  bars  of  the  windows,  looking  fouthward  to  the  liilt- 
water,  are  fo  fwelled,  rotten,  and  brittle,  as  to  be  eafily  pulverable. 
He  farther  faid,  that  feveral  iron  bars  of  his,  lying  near  the  fea-fliore, 
were  accidentally  drenchM,  for  fome  hours,  in  the  lalt-water  ^  whence 

they 
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they  ealily  yielded  thick  flakes  of  ruft  when  they  came  to  be  ham-  Nat.Hist. 
mered.  sx^v^"*^ 

An  experiencM  mafoii  told  me,  that  Saliibury  cathedral  is  built  of 
Purbeck  ftone,  which  gradually  becomes  loiter,  and  moulders  away  in 
the  air  •,  that  the  fame  is  oblerved  of  fome  Bkchhigton  ftone,  tho'  kept 
from  the  wet  ^  but  that  what  comes  from  Patnjrrick^  within  four  miles 
of  Clocejter^  tho*  foft  and  friable  at  the  hrft,  will,  by  lying  in  the 
air,  acquire  an  hard,  yellowilh,  glalfy  cruft,  like  marble  •,  which  grows 
the  fafter  for  being  often  walh'd,  but  reaches  very  little  below  the 
external  furface. 

I  am  informed,  that  candles  will,  fometimes,   continue  burning  in    jfir  c§njuler^ 
grooves,  unfurniihed  with  air- fhafts,  at  the  depth  of  ten  fathom  •,  but  tdwitbugsrd 
that  when  they  come  into  clofe  ground,  the  duft,  raifed  by  the  work-  ^^fi^^^» 
mew^  (efpecially  if  the  ftone  be  full  oi  mundic)  will  extinguiih  them, 
unlefs  frefli  air  be  conveyed  into  the  pit. 

To  bum    candles,  fpirit  c^  wine,   match,  touch-wood,  fpunk,  &c.     Exfmfmm 
under  a  glaft  bell  ^  and  to  keep  animals  therein,  whilft  the  flame  conti-  ^•^^  ***^ 
nues.    To  burn  bodies  to  aflies,  in  lealed  glaffes.    To  do  the  fame  in  clofe 
^eceiver^.    To  burn  cotton  in  a  fealed  glafs.    To  make  a  mixture  of 
flames,  under  water,  in  an  exhaufted  receiver.    To  burn  fpirit  of  wine, 
and  oil  of  tupentine,  in  glafs    velTels   with  flender  necks.    To  make 
experiments  by  burning  of  gun-powder  \  and  by  trying  to  fire  a  piftol 
in  an  exhaufted  receiver.    To  burn  faline  fubftances  in  an    exhaufted 
receiver.    To  burn  mixtures  made  with  falt-peter   in    exhaufted  re- 
ceivers. * 

Having  put  a  fmall  handful  of  raifins  into  a  bolt-head,   half  fill'd     ^n  ex^eri^ 
with  water,  we  exhaufted  the  air  therefrom,  and  placed  the  contain-  ^"^'Ta^^ 
ing  receiver  in  a  digefting  furnace,  to  forward  the  fermentation  •,  the  /,/'^^/n,^ 
feafon  being  then  cold.    After  a  while  the  raifins  emerged  and  float-  ti§n. 
ed,  for  fome  days,  on  the  top  of  the  water,  when  moft  of  them  ap- 
peared furrounded  with  numerous  bubbles,  and  but  very  few  of  them 
fubfided  J  tho'   the   number    of  bubbles    afterwards    decreafed    dai- 
ly,   and    a    fediment    appeared    at  the   bottom  of  the  glafs.    hi  a 
fortnight  after  this  experiment  was  began,  the   upper  part    of    the 
glafs  being  accidentally  broke,  while  I  flood  by  it,  the  external    air 
rulh'd  violently  thereinto  \  and  I  perceived  the  furfaceof  the  liquor 
overfpread  with  bubbles,  refembling  the  froth  of  bottled  beer.    There- 
alfo  feemed  to  ilTue  from  the  broken  apex,  a  vifible  fume  of  a  lan- 
guid (cent.     The  liquor  was  highly  tinged  with  the  raifins,  and  feem- 
ed to  have  gained  a  thicker  confiftence  than  that  of  water. 

*  It  appears  from  fome  experlmenrs  I  mcnt,  lofcs  nothing  of  its  fprJng  or  fpc- 
made  by  Mr.  Hsukskie,  that  the  air  pafTed  I  cific  gravity  ;  but  if  pafTed  thro'  a  red' 
thro*  red  hot  metals  or  charcoal,  and   re-  I  hot  glafs-tube,  or  metals,   with  no  great-- 


fpired  by  animals,  \%  fudden  death  ;  and 
that  it  inflantlyextinguifties  the  flame  of 
a  candle;   tho* thcair,  by  this  manager 


er  heat  than  that  of  boiling  water,  it 
feems  to  have  no  fuch  pernicious  effe^b. 
H;9»itrWs>Expcxtm.p.  2&2 — 288. 
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!4 AT. Hist.      Upon  opening  an  exhaufted  receiver,  wherein   a  large  quantity   of 

•^^^"^^^'^^  verjuice  with  green,  four  grapes,  had  Iain  included  for  three    years, 

^tkt^Zy'on  ^^^^^  appeared  no  mouldinels  any  where  \   only   the  furfaces   or    the 

fe  oJoitrt  snd  ypp^rmoft  skiiiS  were  a  little  difcoloured  with  fomething,  which  by 

tfies $f  hidiit.  its    tafte,   and  appearance,  thro'  a  microlcope,   1  fufpefted  to    be   a 

xpirimcnt  u   kind  of  tartar.     The  liquor  they  had  afforded  was  acid  upon  the  tongue, 

and  would  dilTolve  coral  without  he.it  ^  but  the  skins  had    a  mufty 

(cent.     The  mercurial   gage  ihut  up  along  with  the  verjuice,    fhew'd 

fcarce  any  air  to  have  been  produced  therein,  during  all  this  time. 

The  \or(i  Sandvpichy  and  two  gentlemen  of  his  retinue,  afTured  me^  that 
the  common  report  as  to  their  having  no  neceffary  houles  at  Madrid 
was  true  \  and  that  tlio'  they  always  make  a  Jakes  of  their  ftreets  over 
night,  'tis  not  eafily  dilcoverable  by  the  fcei.t  the  next  morning.    Ma- 
-  dridj  however,  his  lordfhip  faid,  had  a  more  offenfive  fcent  than  any  ci- 
ty he  knew-    but  they  all  three  agreed,  that  the  place  wherein  the 
^^  ^       ambalfador's  family   conftantly  made   water,   had    no  fcent  of    urine, 
and  that  they  frequently  obferved  both  the  dogs  and  cats,  which  lay 
dead  in  the  ftreets,  afforded  no  offenfive  fmell. 
pHmtnt  2.       Upon  opening  another  exhaufted  receiver,  wherein,  for  above  three 
^  years,  fome  large  pieces  of  oranges  had  been  included,  we  found  their 

rind  changed  almoft  black,  fcarce  any  liquor  afforded,  no  putrid  (cent, 
nor  the  leaft  mouldinefs  upon  any  of  them. 

I  learnt  from  Mr.  Nick/on^  that  they  preferved  beef  without  falting 
it,  during  all  the  time  the  froft  lafted,  that  is,  the  whole  winter-  but 
that  when  once  thoroughly  frozen,  'twou'd   never,  tho'   well  drefs'd, 
have  its  natural  relilh. 
Upmt  ikt/tf       A  learned  man  acquainted  me,  that  he  found  the  air  of  Bra/il  had  a 
m^  mtd     great  influence  upon    the  colours   of  cloaths,    and  even  upon   black  j 
**^'  lb  that  the   fable  taffaty,    which   is  there  worn   by  the  higher  rank, 

will,  in  a  few  days,  become  of  an  iron  colour  ^  t ho' when  kept  clofe 
in  the  (hops,  it  preferves  its  proper  hue.  He  alfo  informed  me,  that 
at  a  place  50  leagues  beyond  P^^r/^/z^,  white  people  loon  giow  tawny; 
and  as  (bon  recover  their  native  colour,  by  removing  out  of  that 
quarter.  The  fime  gentleman  further  faid,  that  upon  Charlton  IJlandy 
there  are  birds  refembling  our  wild  pigeons,  but  called  by  the  Ertgllfh 
partridges;  which  appear  wh^te  in  winter,  and  grey  in  fummer.  The 
phyfician  to  the  governor  of  Jamaica  told  me,  that  Lignum  vlUy  and 
moft  other  trees  in  that  country,  when  fre(h  cut  down,  wouM  Ibo/i 
grow  green  on  the  new  made  furface,  if  that  were  expoled  to  the  air, 
while  the  parts  immediately  below  it  remain  yellow  ;  and  th^tGuaia- 
cum  is  foft  whilft  growing,  but  when  fell'd  acquires  luch  a  hardnefs 
in  the  ai*,  that  an  ordimrv  tool  will  not  touch  it.  Several  other 
tree?,  he  laid,  had  there  the  fame  property  ;  but  particularly  the 
cabbage  tree  ;  the  pith  whereof  will  (bon  rot  of  it  (elf,  and  leive  a 
Inrgo,  hollow  pipe,  perhaps  an  hundred  feet  in  length;  which,  inftead 
of  corrupting,  grows  almoft  as  hard  as  iro.i,  in  the  ground.  A  cu- 
rious 
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rious  travefler  informed  me^  that  havmg  gathered  fome  of  the  aloes  Kat.Hist. 
plant,  which  growt  plentifully  in  theiflandofSt.  3Fi^0,  the  juice  where-  s.yW""^ 
<of  is  not  only  exceeding  glutinous  and  bitter,  but  of  a  very  dark  ^ 

colour,   and  carried  it  towards  the  equinoctial,  he  there  found  the 
juice  loft  its  bitternefs  for  a  feafbn,  and  became  green. 

Stains  caufed  by  vegetable  juices,  are  beft  taken  out  of  linen  at  that 
time,  when  the  ieveral  plants  which  a&rd  them  are  in  their  prime. 
This  one  lady  has  experienced  in  new  linen  fiain'd  by  the  juice  of 
quinces;  and  another  in  fome  difcolourM  by  the  juice  of  hopps, 
which  file  thinks  makes  the  worft  of  ftains ;  but  having  long  tried  in 
vain  to  fetch  this  out,  ihe  lockM  up  the  linen  in  a  cheft  till  the  (eafon 
of  hopps  came  on,  when  the  fpots  thereof  vanifhed  of  themfelves. 

Having  mixed  one  pare  of  LofisCalaminaris  in  powder,  with  four  EMftrimimu 
parts  of  fine  falt-peter,  we  kept  them  for  Ibme  hours  in  a  ftrong  cru- 
cible and  a  vehement  fire,  till  the  ftone  was  prepared  *,  whereon  we 
afterwards  poured  a  proper  quantity  of  fair  water,  which  afforded  an 
untranfparent  folution  of  a  deep  red  colour.  This  we  put  up  into  a 
wide  mouthed  glals,  and  fuffer  a  it  to  fiand  in  a  fbuth  window  expoled 
to  the  open  air ;  where,  in  a  ihort  time,  it  became  quite  green,  and 
le(s  turbid  than  before;  and  continuing  here  for  fome  days  longer, 
its  green  colour  vanilh'd  by  degrees,  and  the  liquor  appeared  tranfpa- 
rent  \  letting  fall  to  the  bottom  a  red  powder  like  brickduft.  The  fame 
changes  happened  in  more  than  one  parcel  of  this  Iblution. 

Upon  boiling  flrong  fpirit  of  vinegar  for  a  while  with  crude  filings  Esferimmt%. 
of  copper,  'twas  not  apparently  coloured  thereby  ^  nor  even  after  it 
had  ftood  for  fome  hours  in  the  glafs  egg  wherein  it  was  boil'd  ^  we 
therefore  poured  them  both  together  into  a  broad  fiat  glafs,  and  fet  it 
ihelving  in  a  window,  that  only  one  part  of  the  filings  might  lie  bu- 
ried in  the  menflruum.  So  much  of  the  metal  as  was  thus  immediately 
expofed  to  the  air,  became  of  a  greenifh  blue  •,  whiltt  that  cover'd  by 
the  h'quor,  held  its  own  colour,  till  by  gradually  evaporating  the  men- 
flruum,  it  came  to  touch  the  open  air,  upon  which  it  acquired  the  fame 
colour  with  the  former. 

We  put  one  parcel  of  copper  filings  into  aflat,  fhallow,  wide-mouth'd  Esfnimm^ 
glafs,  and  another  into  a  ccmmon  vial  \  then  pouring  upon  each  a  proper 
quantity  of  fal-armoniac  diifolved  in  fair  water,  we  let  the  veiTels 
ftand  together,  uncovered,  for  a  confiderable  time-,  at  the  end  whereof 
we  found,  as  we  expefted,  the  liquor  in  the  cloler  glafs  faintly  tinged, 
while  that  in  the  more  open  one,  was  very  deeply  coloured.  'Twas  re- 
markable here,  that  tho'  the  lower  part  of  the  folution  appeared  of  a 
deep,  ultramarine  blue  •,  the  upper  furface  was  cover'd  with  a  film, 
like  thin  ice,  which  in  colour  refembled  a  fine  turquoife. 

Two  fmall  parcels  of  copper   filings  being  laid  upon  paper  coSinSy  Exfirtmmt  4^^ 
we  added  to  each  of  them  three  drops  of  fpirit  of  fal-armoniac  j  then 
leaving  one  of  them  in  a  window,  we  placed  the  other  in  a  receiver, 
wliich  was  immediately  afterwards  exhaufted  by  the  air-pump.    Two 
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j5at.Hist.  minutes  had  not  paffed  from  the  dropping  on  of  the  fpirit,  before  a 
manifefl  blue  appeared  on  fome  parts  of  the  paper  left  in  the  window  ^ 
but  that  in  the  exhaufted  receiver  continued  colourlefs  for  a  full 
quarter  of  an  hour  j  when,  taking  off  the  glafs,  and  removing  this 
paper  to  the  other,  in  about  two  minutes,  it  difcovered  a  bluenefs, 
which,  in  two  more,  grew  confiderably  deep. 

By  dropping   feme  copper   filings  into  a  flender  vial,   containing  a 
proper  quantity  of  the  urinous  fpirit  of  wine  lees,    whole  colour  is 
yellow,    and  flopping  up  the  glafs,    we  gain'*d  a  tinfture  manifeftly 
green  ^  then  fuffering  the  glafs  to  ftand  for  feveral  days  in  a  window^ 
we  found  the  liquor  flow ly  return  to  a  yellow,  and  at  length  to  lofe 
all   its  green  colour ;    when,  upon  opening   it  to  admit  the  air,  and 
flopping  it  again,    the  furface  of  the  liquor   began  immediately   to 
change  green*,   and  this  colour  gradually  fpread  downwards,  till  the 
whole  was  tinged :  but  by  long  flanding,  it  gradually  alterM  to  a  pale 
yellow.    Having  prefer ved  feveral  vials  full  of  this  liquor,  I  perceived 
one  of  them,  which  had  once  loft  its  colour,  regained  a  fiiir  blue  by 
flanding,    tho'  the  including  glafs  remain'd  conftantly  flopped ;    and 
tho' the  liquor  in  the  vial  that  flood  next  it,  which  was  the  lame  fpirit 
impregnated  with  filings  taken  from  the  very  fame  parcel,  continued 
colourlefs.     This  glafs,  indeed,  was  only  flopp'd  with  a  cork,  but  I 
oblerved  the  fame  phenomenon  in  a  bottle  with  a  glafs  flopple :  nay^ 
I  afterwards  found  it  foin  another,  whilft  in  one  ftoppM  with  a  cork, 
that  flood  by  it,  no  colour  appear'd.    Thefe  glafles  were  all  fill'd  with 
the  fame  materials,  and  on  the  fame  day  with  thofe  abovementioned  j 
and  at  the  time  of  this  oblervation,  made  in  Augufi^  the  weather  was 
colder  than  ufual.     Looking  alfo,  about  this  time,  upon  fom«  fpirit  of 
amber,  which  had  for  feveral  days  flood  upon  copper  filings,  the  glafi 
bei.ig  fometimes  unftopped  to  admit  the  air,  I  found  it  had  gained  a 
green  colour,  tho'  it  before  obflinateiy  prelerved  its  own. 

A  flender  vial  filled  with  fpirit  of  honey,  tho'  fubjeft  immediately 
to  exchange  its  yellow  colour  for  a  blue,  by  receiving  the  air  upon 
irs  furface^  yet  beiiiiz;  once  open'd  in  the  place  where  it  u(ed  to  exhibit 
this  phenomenon,  it  remain'd  of  a  tranfparent  yellow,  for  an  hour  before 
it  turn'J  blue. 

I  have  obferved  a  certain  liquor  frequently  loft  and  reeain'd  its  colour, 
appearing  fometimes  of  a  faint,  fometimes  of  a  deep  blue,  and  fome- 
times colourlefs*,  whilft  the  fluid  in  another  vial  that  flood  near  the 
former,  wou'd  fometimes  correfpond  therewith,  and  at  others  vary 
from  it.  The  weather  feem'dnot  to  be  the  caufeof  this  variation,  for 
the  liquors  wou'd  both  acquire  and  lofe  colour  inditferently  on  cold 
days  or  hot. 

A  gentleman  of  my  acquaintance  told  me,  that  in  a  large  piece  of 
ground  in  Wales,  near  a  mountain  famed  for  the  thing,  he  faw  abundance 
of  hard  flones  like  flints,  fome  of  a  dark  colour,  and  others  grey,  which 
when  newly  turn'd  up  in  tilling,  appearM  of  a  ruft  colour,  but  afterwards 
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grew  gradually  whiter  ^    fb  that  in  three  years  time  he  found  almoft  Nat.Hist. 
die  whole  parcel  turned  white.    He  added,  what  the  inhabitants  of  the  v./'^/^n-/ 
place  affured  him,  that  almofi  all  the  ftones  which  lay  in  the  neighbour-    - 
ing  mountain  expofed  to.  the  air,  underwent  the  fame  kind  of  changes, 
and  were,  in  a  few  years,  blanched. 

"  Some  Mercwrim  dulcis  and  roman  vitriol  lying  together  in  the  faAie 
"  box,  but  wrapp'd  up  in  different  papers,  for  the  fpace  of  two  and 
^'  twenty  months,  the  former  was  thereby  changed  to  a  fubftance  fo 
**  like  antimony,  that  it  was  miftaken  for  it  even  by  perfons  skilled  in 
^^  drugs )  the  vitriol  alfo  had  acquired  the  fame  colour  on  its  furface, 
**  but  it  funk  no  deeper.'* 

Upon  the  filings  of  copper  put  into  a  cryftal  glafs  of  a  conical  figure,  Exftrimntt. 
we  poured  fbme  ilrong  Ipirit  of  fait  to  the  height  of  a  finger's 
breadth  above  them  \  when  exa£lly  clofing  the  veifel  with  a  glals 
flopple,  we  let  it  continue  unmoved  in  a  window  for  fome  days,  till 
the  Jiquor  had  obtainM  a  high,  darkifh  brown  colour,  loft  it  again, 
and  grew  clear  like  common  water.  Then  taking  out  the  ftopple, 
without  ihaking  the  liquor,  and  giving  accefs  to  the  air,  the  furface 
of  the  liquor,  in  a  few  minutes,  regainM  a  darkifh  brown  colour ;  which 
gradually  defcending  deeper,  the  whole  body  of  the  liquor  appeared 
tilled  with  it  in  a  quarter  of  an  hour.  The  glafs  being  again  well 
flopped,  the  menflruum  in  a  few  days  loft  its  tinfture  •,  which,  when  the 
ftopple  was  taken  out,  it  recovered  as  before.  And  thus  it  fucceeded 
upon  fome  other  trials  alfb:  but  afterwards  keepirig  the  glafs  for  a 
month  or  two  together  in  the  fame  place,  I  did  not  find  that  the 
liquor  grew  clear  any  more. 

Having  out  of  another  conical  glafs,  furnifhed  with  the  fame  ma-  Exferimentg. 
terials,  taken  out  the  ftopple,  after  the  liquor  had  for  fome  time  ap^ 
peared  clearer  than  lifual,  we  left  it  open  for  about  half  an  hour ;  but 
the  menftruum  acquired  no  colour,  not  even  at  the  top.  When  putting 
the  ftopple  in  again,  I  left  the  glafs  clofed  for  two  or  three  hours,  and 
afterwards  found  the  liquor  had  acquired  a  faint  colour,  tending  to 
green.  Upon  this  I  again  admitted  the  external  air,  leaving  the  glafs 
unftopp'd  for  above  20  hours-,  but  in  all  that  time  it  had  not  regained 
its  ufual  dark  colour  ^  appearing  only  of  a  deep  green,  but  neither  true, 
nor  very  tranfparent. 

Some  ftrong  fpirit  of  fait  having  been  kept  upon  copper  filings,  till  Exfmment  10. 
the  folution  appeared  of  a  dark  brown  colour,  we  put  about  3  fpoons- 
ful  of  it  into  a  receiver,  that  wouM  contain  ten  times  the  quantity. 
This  being  kept  in  vacuo  for  about  half  a  year,  it  retain'd  its  colour,  but 
the  veffel  being  open'd,  and  free  accefs  permitted  to  the  air,  the  folu- 
tion, in  an  hour's  time,  was  turn'd  into  a  fine  tranfparent  greerr,  tho'  there 
appeared  no  precipitation  of  any  muddy  fubftance. 

A  convenient  quantity  of  our  fpirit  of  fait  being  put  upon  copper  £^^/^^f,t, 
filings  in  a  conical  glafs,  we  obferved  that  the  deep,  muddy  colour  long 
continued  J  till  towards  the  end  oT  Dectmher  the  liquor  appeared  like 
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Nat^Hist.  commoiT  water  :    when  admitting  the  external  air,  its  operation  was 
v^V^*    fcarce  fenfible  for  fome  time  •,  but  within  24  hours  the  menftruum  had 
acquired  a  faint,  and  moderately  tranlparent  green.    So  that  this  tinged 
liquor,  as  it  very  flowly  loft,  fb  it  (lowly  and  imperfeftly  recover'd 
its  colour. 
la^imMit.      Upon  filings  of  copper,  in  a  vial  that  wouM  contain  2  or  3  ounces  of 
water,  we  poured  ftrong  fpirit  of  lal-armoniac,  made  without  quick- 
lime, to  near  an  inch  above  them.    This  was  done  Auguft  the20*\ 
on  Friday  before  noon  j  and  by  the  following  Monday  in  the  afternoon,  it 
had  acquired  a  deep  blue  tinfture,  and  loli  it  again  fo  far,  that  'twas 
almoft  pale  like  common  water.    Then  I  unftopp'd  the  vial,  anc(  in  a 
minute  or  lefs,  the  furface  of  the  liquor  acquired  a  deep  blue  colour, 
that  reachM  coniiderably  downwards  ^  the  whole  quantity  becoming,  in 
4  or  <  minutes  more,  of  the  like  colour  :  and  the  glafs  being  prelently 
ftopp  d,  and  left  in  the  fame  place,  appeared  not  at  the  end  of  nine  days 
to  have  loft  its  tinfture  \  tho'  now  and  then,  within  that  time,  it  feem'd 
manifeftly  paler  than  when  we  ftopp'd  up  the  vial. 
Ltfs  ^^•uf      A  gentleman,  who  refided  for  a  year  in  Gwneay  found,  as  did  others, 
pislitiis  I*-    alio,  of  his  company,  the  heat  and  moifture  of  the  air  lb  favourable  to 
V^l^if^     putrefaftion,  that  their  white  fugar  would,  fometimes,  be  full  of  mag- 
^y/'  gots  i   that  leveral  drujgs,  plafiers,  &c.  quite  lofl  their  virtue ;  and 

that  fome  of  them,  elpecially  their  unguents,  were  verminous.  He 
laid  farther,  that  in  the  ifland  of  St^  J^Oy  they  were  obliged  to  ex- 
pofe  their  iweetmeats  to  the  heat  of  the  fun ;  and  thereby  exhale 
the  moifture  they  contraSed  in  the  night,  which  would  other- 
wife  caufe  them  to  putrefy. 

^*  Oxfordy  tho'  feated  chiefly  on  a  gravelly  hill,  has  been  fbund  very 
difagreeable  to    fome   hypochondriacal  and   valetudinary   perfbns, 
**  efpecially  in  the  fpring  j  I,  therefore,  fuppofe  the  air  of  that  place 
•*  to  b«  generally  moift. 

Air  too  dry,  tho'  fufficiently  hot,  is  unfavourable  to  the  produftion 
of  feveral  infefts.  I  have  oblerved  in  thele  two  laijl  dry  fprings,  that  no 
ibft  garden  fnails  were  to  be  found  ^  and  that  very  few  fleas  infefted 
the  houfes.  for  want  of  moift  vapours  to  nourifh  them  j  but  in  wet 
fummers,  fiiails,  fleas,  gnats,  ^r.  appear  in  abundance. 

^*  Antimoninm  dlaphoreticumy  whether  prepared  with  nitre  alone,  or 
"  an  addition  of  tartar,  will,  in  time,  if  it  be  expofed  to  the  air, 
*^  gain  a  noxious  quality  ^  and  upon  being  taken,  occaiion  fainting, 
**  vomiting,  &c.  but  this  effeft  is  eafily  prevented  by  exhibiting  the 
medicine  freih  prepared  j  or  when  kept  too  long,  by  committing 
it  alone  to  the  fire  for  an  hour  or  two,  or  if  frefh  nitre  be  added,  by 
^  edulcorating,  and  a  little  reverberating  the  preparation."  Zxvelfer. 

A  phylician  of  the  college  at  London  afTured  me,  from  his  own  ob- 

fervation,    that  Antimoninm  di^phoreticvmy  having  been  kept  for  fome 

years,  tho'  in  a  clofe  veilel,  acquired  an  emetic  quality.   Cerufe  of  anti- 

i  .  iQony,  tho'  it  ftood  in  a  flopped  glafs^  he  alio  fimnd  did  the  fame  ^ 

.  fifteea 


of  the  Air.  6^ 


fifteen  grains  whereof  he  had  given  for  a  dofe,  without  the  leaft  in-  Nat.Hist. 
convenience,  when  the  preparation  was  freih :  but  after  it  was  ftale,  w^V**^-' 
four  or  five  grains  of  it  would  vomit. 

^*  If  fome  E^tian  earth  be  taken  up  near  the  river^  and  carefully 
**  preferved  from  wet  and  waft,  'twill  be  found,  if  duly  examined  by 
"  the  balance,  neither  to  increafe  nor  diminifh  its  weight  till  the 
**  17***  of  June  \  when  it  will  begin  to  grow  heavier,  and  continues  to 
**  do  to  as  the  river  fills;  whence  they  certainly  know  the  ftate  of  the 
"  deluge,  which,  doubtlefs,  proceeds  from  the  moiflure  of  the  air.'* 
Proffer  Alfims^  Joh.  Farot^  &c.  ' 

£arth,  thrown  on  a  heap,  and  fuffered  to  lye  for  five  or  fix  years 
in  the  air,  makes  better  pots  for  clolbnefs  and  bearing  the  fire,  than 
what  has  only  lain  one  leafon  above  ground  ^  tho'  this  b?  preferable 
to  that  which  is  newly  dug ;  as  being  not  fo  apt  to  crack  in  the 
fire,  or  by  wet.  Such  bricks,  alfo,  as  lye  near  the  top  of  the  kiln, 
in  burning,  are  apt  to  fail,  when  they  come  to  be  expofed  to  the 
weather. 

Tis  a  common obfervat ion,  the  difference  there  is  between  the  two  fides 
of  the  Vyreneansy  that  which  looks  to  Francey  and  that  jvhich  reaches  to      Aif^Msit 
Sf4dn\  the  former  being  verdant  and  flourifhing,  whilft  the   other  ^^  ^^^^l^' '^If^^ 
Icorch'd  and  barren.    This  feems  owing  to  the  parching  winds,  which  t^^j}filml 
are,  fbmetimes,   blafiing,  and  beat  upon  the  Spanijh  fide  of  the  moun-  desik. 
tains  ;  whereby  the  other  is  skreen'd,  and  enjoys  all  the   advantages 
of  the  foil  and  climate. 

**  As  to  life  and  death,  with  the  confiderations  thereto  belonging, . 
^  we  have  already  fpoke  to  them;  in  like  manner,  alio,  not  only 
"  phyficians,  but  philofophers,  have  a  right  to  difcourfe  of  thecaufes 
**  of  health  and  difeafes;  for  as  thofe  phyficians,  who  have  any  tiri- 
"  Sure  of  accuracy  and  elegance,  derive  the  principles  of  their  art 
**  from  nature,  lb  all  accurate  philofophers  trace  nature  up  to  phy-- 
"  fie."  ^rifiot. 

The  temper  of  the  air  may,  univerfally,  be  derived  from  the  fub- 
terraneous  vapours  and  fuperficial  effluvia  of  the  earth,  varioufly  tran- 
fpofed,  blended,  and  compounded   by  the  winds,   and  other  motions; 
and,  probably,  upon  the  different  mixtures  hereof  all  the  local  quali* 
ties  of  that  fluici  depend.     A  phyfician  acquainted  me,  that  about  three 
months  before  the  laft  great  plague  in  London^  he  was  confulted  by  a 
man,  who  complain'd  of  a  fwelling  in  his  groin,  and  thereupon  con- 
fidently aflferted,  that  the  plague  would   rage  dreadfully,  during   the- 
following  fummer,  in  the  fame  city  :  his  reafon  was,  that  having  once  , 
had  a  peftilential  tumour,  in  a  former  great  plague-feafon,  two  other  le(s 
violent  plagues  were,  feverally,  preceeded  by  a  lefs  degree  of  the  fame- 
lymptom  in  himfelf. 

The  bare  local  motion  of  the  air  may,  in  particular  cafes,  operate 
upon  bodies,  either  by  being  changed  into  wind,  modified  into  found, . 
or  diforderM  by  thunder^    'Tia  evident,  that  according  to  the  vehe- 
mence. 
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Nat.Hist.  mence  or  flacknefs  of  the  wind,  and  the  places  from  whence,  and  to 
~  what  quarter  it  happens  to  blow,  various  effefts  enfue,  efpecially  in 
animate  bodies  \  and  this  not  only  as  it  is  attended  by  cold  and  heat, 
moifture  anddrynefs^  but  confider'd  as  an  aerial  ftream,  whereby  it 
fans  the  places  through  which  it  paffes,  expels  the  ftagnant  air,  and 
introduces  frefli  •,  hence  it,  doubtlefs,  may  contribute  to  many  changes 
in  the  health  of  animals,  but  more  efpecially  in  the  tender  fort  of 
them.  I  was  informed,  in  LanguedoCy  that  if  thunder  happens  there, 
after  the  filk- worms  had  eat  their  fill,  and  began  to  difpofe  them- 
felves  to  fpin,  a  great  part  of  them  would  be  deftroy'd. 

Upon  letting  horfes  down,  a  third  of  the  way,  into  mines  of  a 
thoufand  feet  deep,  one  told  me,  feveral  of  them  died  ^  but  that 
others  furvived,  and  work'd  the  engines  there,  without  any  fenfible 
inconvenience  in  refpirationj  tho'  the  places  they  moved  in,  werefup- 
plied  with  air,  only  by  the  groove  through  which  they  defcended, 
and  one  ;Ti6derate  ihaft. 

A  curious  traveller,  who  had  vifited  the  mines  of  feveral  countries, 
told  me,  that  the  deepeft  he  had  feen  was  in  Bohemia^  funk  about 
two  thoufand  Engllflj  feet. 

The  Englijh  conful  at  Tripoli^  and  fometime  governor  of  the  coaft- 
caftle  belonging  to  the  Englifi)  African  company,  informed  me,  that  the 
air  in  thole  parts  was  not  conftantly  hurtful,  but  frequently  became 
fo,  when  many  of  his  men,  who  were  before  healthy,  would  fuddenly 
fall  fick  together,  efpecially  of  fevers  and  fluxes,  wh'ch  ufually  kill- 
ed them   in  eight  and  forty  hours  time. 

The  Rujfian  emperor's  phyfician  affured  me,  that  once,  when  the 
froft  was  very  great  in  their  country,  and  the  wind  at  north-eaft,  if 
that  blew  aeainft  his  face  in  walking,  he  was  unable  to  breathe  \  fo 
great  a  ftillnefs  was  thereby  caufed  in  the  orgai.s  ferving  to  that 
purpofe  •,  whence  he  was  obliged  to  turn  his  head  from  the  wind  be- 
fore he  could  refpire. 

An  obferving  perfon  informed  me,  that  when  the  fhip,  he  failed  in, 
came  under  the  line,  he  perceived  the  lice  left  the  bodies  of  the  £«- 
gUjlj  that  were  on  board,  and  got  wholly  into  their  heads  ^  from  whence 
they  delceuded  again,  fome  t^me  after  they  had  pj^flcd  the  equator. 
Another  acquaintance  ot  mine,  who  frequently  crofTed  the  line  in 
Porthguez^e  Ihips,  v\hich  ufually  go  crowded  with  people  to  the  Eaft- 
indies^  declared,  that  he  carefully  obferved  iheir  fwaims  of  lice  died 
away  upon  palTing  the  equinoftial  j  tho'  that  vermin  grew  trou- 
blcfcme  J^gain  foon  after. 

The  duke  of  Tor h  obferved,  during  his  ftay  in  Scotland^  that  ai!;ues, 
at  the  fame  time  they  were  very  frequent  here,  Icarce  appeared  in 
that  country.  A  Scotch  nobleman  afterwards  confirmed  the  fame,  cJpeciHlly 
of  quartan  agues  ^  adding,  that 'twas  o;:ce  thought  very  flrange  when 
a  certain  gentleman  happened  there  to   fall   fick    of  one  •,   and   that 
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quartans,  which  are  frequently  brought  from  £wjr/4» J  to  Zdinhurghy  are  Nat.Htst, 
ulually  cured  by  any  confiderable  ftay  in  that  city.  —  — 

"  The  air  ispurify'd  by  deftroying  the  caufe  of  corruption  therein ; 
**  if  It  be  too  much  moifture,  fire  is  the  remedy  \  efpecially  when  made 
*'  of  odoriferous  plants,  as  laurel,  myrtle,  rolemary,  o-c.  by  which 
"  me^ns  Hippocrates  prevented  the  plague  2it  jithens.  Xsoxlous  vapours 
**  may  alfb  be  dilperfed  herein  by  the  blowing  of  high  winds.  Thus 
"  the  plague  was  lately  ftoppM  at  Lijboriy  by  a  great  ftorm  which 
**  lafied  for  three  days  together.  The  like  alfo  happened  mMoroccoy 
**  where  the  fame  diftemper  raging  very  feverely,  was  diffipated  by  a 
*^  wind  that  blew  as  hot  as  the  fteam  of  a  furnace.  Artificial  ftorms 
**  may  be  railed  by  frequently  unloading  great  guns  ^  but  if  the  vapours 
**  proceed  from  ftagnant  waters,  they  ought  to  be  drained  off  the 
^*  land  thro'  proper  canals  j  or  frequently,  reiiew'd,  by  bringing  a 
*^  river  to  pafs  thorough  them.  Thus  the  great  duke  of  Tufcany  has 
**  render'd  the  air  of  his  city  wholefome.  If  dead  carcafes,  by  lying 
**  unburied,  have  in^efted  the  air,  deep  pits  Ihould  be  dug  to  receive 
"  them ;  but  if  filth  and  excrements  be  the  caufe  of  the  plague,  as 
**  I  believe  it  is  at  Conflantinople  and  L'tjbon^  both  the  ftreets  and  houfes 
*•  mufl  be  well  cleanled  and  purified."  Roderic.  Pons. 

**  'Tis  remarkable,  that  tho'  the  plague  rages  almofl  every  year,  round 
*'  a  particular  place  in  Gorky  where  large  quantities  of  mercury  are 
"  founds  yet  it  never  reaches  that  place  it  lelf.  This  has  been  con- 
*^  ftantly  obferved  by  very  aged  men,  who  alfo  received  the  tradition 
/*  from  their  anceftors/'  Michael  Majer. 

*^  Quickfilver  is  an  alexipharmic  in  many  diflempers  ^  and,  'tis  faid^ 
"  even  in  the  plague  it  (elK,  (fince  thofe  parts  where 'tis  found,  remain 
"  almoft  conftantly  free  from  the  contagion)  provided  no  falts  or 
"  corrofive  fluids  have  infefted  that  mmeral,  or  given  it  a  poifonous 
^  quality.'' 

Avery  ingenious  phyfician  told  me,  he  learnt  upon  the  lihn^iTernatey 
that  the  D«rrfc  having  agreed  with  the  king,  to  fell  almofl  all  the  clove 
trees  that  grew  there,  in  order  to  rail'e  the  value  of  their  fpice,  fuch 
a  change  in  the  temper  of  the  air  happened  thereupon,  as  Ihew'd  the 
exhalations  of  the  bloifoms,  that,  when  dried,alford  the  cloves,to  be  very 
wholefome  ^  for  foon  after  thefe  fragrant  trees  were  cut  down,  the  whole 
ifland  became  exceeding  fickly  ^  which  my  relator  imputed  to  the  cor- 
rofive and  noxious  fleams  of  a  vulcano  there  •,  the  ill  effefts  whereof 
were  formerly  prevented  by  the  aromatic  effluvia  of  thole  fpicy  blof^ 
foms.  And  fo  remarkably  was  the  conftitution  of  the  air  alter'd,  at 
the  time  he  was  there,  that  as  valetudinarians,  before  this  happen'd,. 
ufiially  reforted  thither  from  Batavia^  the  Dutch  had  now,  for  feveral 
years,  been  obliged  to  fend  men,  from  that  and  other  more  healthy 
places,  once  in  fix  months,  to  relieve  their  garrifbus  here,  and  carry 
back  the  fick,  which  were  generally  very  numerous^  A  phyfician  lately 
returned  from  Tangier^  told  me,  that  tho*  the  place  it  felf  be  healthy, 

yet 
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Nat.Hist.  yet  ftrangers,  upon  their  fir  ft  arrival,  were  ufually  feveriili,  for  many 
^^^^^^  weeks  \  elpeciaily  if  a  Iharp  continued  wind  blew  from  the  eaft. 

An  Exftfh      Including  a  few  I'mall  ants  in  a  receiver,  we  found  them  very  brisk 
mmt.  -and  lively  \  but,  upon  drawing  away  the  air  from  them,  they  prefently 

loft  their  motion  •,  but  foon  recovered  it  upon  re-admitting  the  air : 
when  exhaufting  the  receiver  again,  the  infefts  lay,  fome  upon  their 
backs  as  dead;  and  thus  we  fufFerM  them  to  remain  for  five  or  fix  hours  j 
then  letting  the  air  into  them,  they  continued  in  the  fame  ftate  for 
above  twenty  minutes  j  but  at  length  recovering,  they  ran  nimbly  about 
the  glafs,  tho'  it  was  now  late  in  the  night. 

The  manner  of  fifhing  for  mother  of  pearl;  from  the  Relatione  delU  pro* 
vincia  di  Malavar.  "  The  barks  intended  for  the  fifliery  being  equipp'd, 
*^  repair  to  the  ifland  of  Ceylon^  along  the  coafts  whereof,  for  twenty 
**  miles  in  length,  at  the  diftance  of  two  or  three  from  land,  and  the 
**  depth  of  6y  8,  or  lo  fathom,  are  found  immenfe  quantities  of  mother 
"  of  pearl.  The  barks  letting  out  in  the  morning  with  a  land  wind, 
**  caft  anchor  at  their  arrival ;  and  the  divers,  whereof  each  bark 
'^^  carries  fifteen  or  twenty,  begin  to  dilpote  themfelves  for  the  work. 
"  In  order  to  this,  each  ties  a  rope  about  his  middle,  one  end  whereof 
*'  is  held  by  a  perion  left  in  the  bark  \  and  with  another  rope  he  ties 
"  a  ftone  to  his  leg;  care  whereof  is  Hkewife  taken  by  a  perfon  in  the 
*^  bark,    Laftly,  he  girds  a  leathern  budget  before  him,  and  putting 

gloves  on  his  hands,  he  precipitates  him  (elf  into  the  fea  ;  the  others 

all  the  time  giving  him  rope  enough.  Thus,  by  the  weight  of  the 
"  ftone,  he  is  funk  readily  to  the  bottom;  where  untying  the  ftone, 
"  he  is  at  his  liberty,  and  the  ftone  is  drawn  up  again.  The  diver  now 
^*  begins  with  great  care  to  rake  up  the  mother  of  pearl  he  meets 
**  withal,  putting  them  up  in  his  bag;  and  whenever  he  perceives 
^^  himfelf  begin  to  want  breath,  pulls  the  rope  that  girds  his  middle, 
"  upon  which  he  is  inftantly  drawn  out ;  when,  dilcharging  him- 
*^  felf  of  his  fiih,  he  ties  the  ftone  again  to  his  leg,  and  dives  again  as 
^^  before.  The  work  is  very  toilfome,  and  even  dangerous  ;  the  great 
^*  depth  of  fea  at  which  the  mother  of  pearl  is  found,  frequently 
"  occafioninp  them  to  be  fuffocated/' 

'Tis  a  conftant  oblervation,  that  if  any  foreigners  lie  all  night  on 
Ihoar  2it  Johanna^  they  feldom  efcape  being  fick  there,  or  foon  after  they 
depart ;  the  diftemper  ufually  proving  putrid  and  mortal  in  two  or  three 
days  ;  whilft  thofe  who  remain  all  day  long  on  the  fliore,  provided  they 
every  night  lie  onboard  their  fhip,  diftant  above  a  mile  from  the  land, 
commonly  remain  healthy.  This  ifland  abounds  with  the  greateft  variety 
of  vegetables  imaginable;  and 'tis  here  exceffive  hot  in  the  day  time, 
but  cold  after  fun-fet:  whence,  poflibly,  many  volatile  parts  of  thofe 
plants  are  gradually  raifed  by  day,  and  fuddenly  condenfed  by  night; 
and  at  that  time  taint  the  mafs  of  blood,  being  infpired  with  the  air. 
The  inhabitants  themfelves  are  very  fubjeft  to  fevers,  for  which  they 
fcarify  their  breaft  and  abdomen  iir^veral  places ;   tho'  few  recover^ 
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unlefs  they  break  out  in  blotches  on  feveral  parts  of  the  body.    There  Nat.Hist. 
ftands  a  hill  here  of  a  remarkable  height ;  the  top  whereof  is  almoft 
conftantly  cover'd  with  thick  fogs  or  clouds,  which  rife  higher,  or  fink 
down  lower,  as  the  weathef  alters. 

Upon  the  coaft  of  CoromandeDy  and  the  moft  maritime  parts  of  the 
Eafi'Indicsy  there  are,  notwithftanding  the  heat  of  the  climate,  annual 
fogs  fo  thick,  as  to  occafion  thofe  of  other  nations,  which  refide  there, 
and  the  more  tender  part  of  the  natives,  to  keep  their  houfes  clofe  fhut 
up-  And  at  Balajfcre^  in  the  bay  of  Bengale^  and  leveral  other  parts  of  that 
country,  ib  great  a  corruption  of  the  air  is  occafionM  by  the  rains  which 
fall  there,  that  the  fcent  of  it  is  very  offenfive  to  the  inhabitants. 
This,  I  prefume,  chiefly  happens  from  the  great  number  of  frogs,  and 
other  reptiles  that  are  there  left  after  an  inundation,  to  dry  and  putrefy 
by  the  violent  heat  of  the  fun.  At  thefe  times  alfo  a  violent  ficknefs, 
being  chiefly  feveriih,  proves  very  fatal  to  the  natives. 

When  the  Englifh  iliips  return  from  the  Eafi-Indiesy  they  ufually  carry 
their  fick  on  fliore  at  St.  Helens^  where  they  commonly  recover  in  a  few 
days  \  which  in  all  probability  is  owing  to  a  change  of  the  air,  not 
diet  i  for  the  fame  provifions  may  be  had  by  the  difeafed  in  the  fliips. 

"  The  fliortefi  paffage  from  Moful  to  Bagdad ^  is  thro^  Mefopotamia 'y 
"  but  there  lies  no  village  in  the  road^  and,  befides,the  wind  Samiel  blows 
"  all  fummer  long,  from  Moful  to  Surat  ^  for  which  reafon  travellers  are 
*•  obliged  to  go  by  water  on  the  Tigre.  The  word  Samiely  fignifies  a 
*'  poifonous  wind  -^  which,  perhaps,  is  the  burning  wind  mentioned  by 
^^  Job.  Whoever  breathes  herein  dies  upon  the  fpot ;  tho'  fbme  have 
"  firfl  been  heard  to  fay  they  burnt  internally.  The  body,  foon  after  it's 
"  dead,  becomes  black  all  over,  and  the  flefli  cafily  feparable  from  the 
^*  bones."  Thevcmt. 

DoQor  Coffins  relates,  that  in  Mufcovy  the  horfes  are  very  fubjeft  to 
a  particular  diftemper  ^  from  which  the  natives  ufually  preferve  them 
by  keeping  goars  in  their  flables  j  and  this  method  the  doftor  himfelf 
was  obliged  to  take  with  his  own  horfes. 

The  Engitjh  conful  at  Smyrna  informed  me,  that  the  plague  there,  tho* 
it  abates  not  fo  confiderably  as  ^t  jileffOy  towards  the  bei^inniiig  o^Julyy 
when  the  weather  is  excellive  hot,  yet  becomes  lels  mortal  and  in- 
fe^ious  at  that  time^  the  caule  of  which  phenomenon  may,  perhaps, 
be,  that  the  peftilential  effluvia  floating  in  the  air,  during  the  former 
part  of  the  fummer,  muft  be  of  a  particular  magnitude,  to  exert  their 
full  force  \  fo  that  the  weather  growing  vehemently  hot,  thofe  particles 
are  thereby  diffipated,  lelfeuM  in  their  bulk,  and  rendered  lefs  noxious. 
Thus  thewieck  of  a  candle  juft  extinguilh'd,  proves  very  offenfive  to 
the  noftrils,  while  the  parts  of  the  fmoke  it  emits  are  grofs  ^  but  if 
that  fmoke  be  lighted,  or  rarified  into  flame,  it  fends  out  particles  of  a 
quite  different  nature,  and  of  an  inoltenfive  fcent.  It  may  be  further  faid, 
that  the  heat  of  the  fun,  at  times,  afting  powerfully,  penetrates  deeper 
into  the  earth,  and  agitates  the  lower  parts  thereof^  opening  its  obAruft- 
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Nat.Hist.  cdpaflages,  and  railing  into  the  air  various  corpufcles,  to  attenuate  and 

wX^'V^'^  divide  the  peftilential  ones;   or  elle,   by  mixing  therewith,  form  new 

concretions  of  a  different  bulk,  texture,  figure,  or  motion  •,  and  thus 
render  the  difeafes  they  produce  lefs  malignant,  or  of  a  different  nature 
from  the  former.  If  the  plague  fuffers  this  alteration  only  at  Smyrna  and 
jileffoy  it  may  be  owing  to  the  difpofition  of  the  (oil  in  thofe  places  to 
emit  peflilential  particles  of  a  determined  nature,  by  a  particular  degree 
of  heat,  anddiflipable  by  a  greater,  and  thence  to  afford  peculiar  exha- 
lations able  to  correft  the  former ;  as  'tis  annually  obferved  at  Grand 
Cairoy  that  the  plague,  during  the  heat  of  fummer,  ceafes  to  be  mortal, 
and  grows  much  lefs  contagious,  when  the  Nile  begins  to  overflow.  This 
(eems  occafionM  by  nitrous,  or  other  exhalations,  plentifully  afforded 
from  the  arrival  of  frefh  water ;.  and  not  from  the  coolnefs  it  occafions ; 
fince  the  plague  will  rage  in  much  colder  weather  than  can  happen  in 
Egypt  during  the  month  of  July. 

The  air  being  fluid,  as  well  as  water,  and  impregnated  with  lalts  of 
different  kind?,  'tis  not  improbable,  that  what  happens  in  water,  impreg- 
nated with  (uch  falts,  may  alfo  happen  in  the  air.  Two  proper  quan- 
tities of  different  falts  being  diffolved  in  hot  water,  they  floated  undi- 
ftinguifliably  therein,  and  retain'd  a  capacity  toafl.  in  conjuuftionupon- 
feveral  occafions-,  yet  when  the  liquor  became  cold,  the  faline  particles 
of  one  kind  being  no  longer  agitated  by  a  due  degree  of  heat,  Jhot  into 
cryftals  •,  and  lofing  their  fluidity  and  motion,  vifibly  feparated  them- 
felves  from  the  other,which  fliill  continued  fluid  in  the  liquor,  and  capable 
only  of  afting  feparately.  Hence  it  feems  probable,  that  coldnefs  and 
heat  may,  for  a  time,  greatly  alter  the  qualities  of  the  air,  with  regard  to 
the  bodies  and  health  of  mankind.  The  Cleared  inftance  1  have  feen  of 
this  oblervation,  was  afforded  me  by  the  following  experiment. 

Exferiments.  Having  diffolved  equal  quantities  of  alum  and  nitre  in  the  fame  par- 
cel of  fair  water,  we  firft  evaporated  a  confiierable  part  of  the  liquor, 
and  then  expofed  the  remainder  to  the  cold  in  an  earthen  veffel  •,  by 
which  means  the  aium  firft  coagulated  at  the  bottom  and  fides  thereof, 
in  a  multitude  of  eight-fided  figures,  whilft  no  cryftals  of  the  nitre 
appeared.  Upon  further  evaporating  the  liquor,  and  removing  it  from 
the  fire,  we  gained  more  grains  of  alum,  but  yet  no  nitre ;  we,  therefore, 
evaporated  more  of  the  water,  till,  at  length,  the  nitre  plentifully  Ihot 
into  its  proper  cryftals. 

A  moufe  lived  for  ten  minuses,  with  only  a  fourth  of  the  natural 
quantity  of  the  air,  and  three  afcervvards.*^ 
TheeffeSi  of      An  eminent  virtuofo  informed  me,  that  in  the  country  of  Camperty  he 

fMiM  i  snd  s  faw  feveral  ftiallow  pits  dug  for  peat,  till  they  came  to  a  kind  of  quick- 

tbireof. 

*  DTMsSeytelUus,  'ris  found  by  expe-  |  unfit  for  farther  refpi ration  in  little  more 
rimcnt,  that  a  gallon  of  air,  included  in  a      than  t  minute.  Pkilof.  Tranf.  N**.  349.  p. 
bladder,    and  reciprocally    infpired    and      ^pi, 
expired  by  means  of  a  pipe,  will  become  I 

fand, 


of  the  Air,  75 


cc 


land,  whereon  the  rain  having  fain  for  (ome  year??,  had  formM  a  kind  of  Nat.Hist. 
clay,  from  whence  good  iron  was,  by  skiU,  attainable.    The  fame  perfon.  v.-/^%^^^*^-^ 
affured  me,  he  had  frequently  diftilled  the  water  of  Campen,  in  fine  new 
glaffes,  and  that  notwithftanding  its  reftification,  it  always  left  a  con- 
fiderable  quantity  of  ftony  matter  at  the  bottom. 

"  Miffcffhwy  a  mountain  in  Bohemia^  prognolticates  the  weather.  I  once 
**  beheld  this  whol^  mountain  covered  with  very  thick  clouds,  wiiilft 
"  the  other  mountains,  which  flood  around  it,  ihew'd  no  figns  of  any, 
"  and  the  fun  alfo  (hone  very  bright  ^  the  inhabitants,  however,  upon 
this  prepared  for  foul  weather,  and  advifed  me  to  do  the  like  j  when 
in  the  fpace  of  a  quarter  of  an  hour,  the  sky  grew  cloudy,  the  fun 
**  withdrew  his  rays,  and  a  prodigious  Ihower  enfued.  At  another  time, 
**  l  found  all  the  mountains  about  ^/V/f/fw  reek  with  vapours,  while 
"  MiBeffow  It  felf  was  not  affefted  ^  when  the  inhabitants  faid,  they 
**  apprehended  no  mifchief  from  hence,  for  that  MilUjfow  wou'd  drink 
*'  up  all  thofe  clouds. ' 

^*  At  Lifle  in  Flanders^  there  fell,  in  the  month  of  Mayy  a  fhower  of  urit  bsiL 
^*  hail,  the  fraallefti  ft  ones  whereof  were  as  big  as  pigeons  eggs.  The 
**  ftorm  falling  upon  thevCitadel,  and  the  whole  town,  broke  all  the 
'*  windows  that  faced  the  wind,  laid  open  the  tops  of  the  houfes,  tore 
"  up  the  trees,  fpoiled  the  corn,  and  killed  all  the  hares  and  par-  . 
**  tridges.  Some  of  thefe  hail-ftones  weigh'd  a  quarter  of  a  pound, 
"  fome  half  a  pound,  others  three  quarters,  and  the  largeft  fort  of  all 
"  above  a  pound.  In  the  middle  of  fome  of  them  was  a  brown  fub- 
'^  ftance,  which  put  into  the  fire  made  a  loud  noife  therein:  others 
"  were  tranfparent,  and  immediately  melted  like  lead,  when  laid  before 
"  the  fire-,  tho' thefe  were  harder  than  the  reft." 

"  In  that  year  the  duke  of  Tork  laft  returned  from  Scotland  to  London^  jtjhiwer  rf 
**  at  the  upper  part  of  G^i/^rr^y  mScotlandy  there  rainM  fuch  a  fliower  of  )9*- 
"  Iraall  fiihes,  exaftly  refembling  herrings  in  their  colour,  taft,  and 
"  form,  that  they  cover'd  two  acres  of  land  belonging  to  Sir  Robert 
*^  Murray  o^  Brughton.  This  I  confirmed  to  his  royal  highnefs,  as  having 
my  felf  feen  lome  of  the  fifties.  His  highnefs  ingenioufly  accounted  for 
the  phenomenon,  by  fuppofmg  the  whole  number  raifed  with  the 
water  by  a  whirlwind,  and  carried  into  the  air  •,  from  whence  they 
afterwards  fell  by  their  own  weight  to  the  ground." 
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S  E  C  T.    I. 

ESIDES   heat,  cold,   drynefs,  moifture,  gravity,  elafticity, 
the  power  of  refrafting  the  rays  of  light,   &c.  I  have   often 
fufpeifted  there  may  be  lome  more  latent  qualities  in  the  air,  dif- 
ferent fromtheie,  and  principally  arifing  from  the  fubftantial  parts  or  in- 
gredients whereof  it  confifls.  For  our  atmofphereis  a  confufed  aggregate  of 
effluvia  from  fuch  different  bodies,  that  tho'  they  all  agree  in  conftituting, 
by  their  minutenefs  and  various  motions,  one  great  mafs  of  fluid  matter 
yet,  perhaps,  there  is  not  a  more  heterogeneous  body  in  the  world. 
Swkirrmti*       T"is  highly   probable,  that  befides  thofe  vapours  and    exhalations 
0m4iwlsin  which,  by  the  heat  of  the  fun,  are  elevated  into  the  air,  and  there 
tb$^ir.  afford  matter  for  fome  meteors,  as  clouds,   rain,  parhelions,  and  rain- 

bows •,  there  are,  fometimes,  at  leaft,  and  in  fome  places,  plenty  of 
effluvia  emitted  from  the  fubterraneal  parts  of  the  terreftrial  globe : 
and  'tis  no  lefs  probable,  that  in  the  fubterraneal  regions  there  may  be 
many  bodies,  lome  fluid,  and  fome  confiftent,  which,  tho'  of  an  ope- 
rative iiature,  and  likely,  upon  occafion,  to  emit  fteams,  leldom  or 
never  appear  uponYhe  furface  of  the  earth  \  Co  that  feveral  of  them 
have  not  (b  much  as  names  affignM  them  even  by  mineralifts.  Now 
among  this  multitude  and  variety  of  bodies  that  He  buried  out  of 
fight,  who  knows  but  there  may  be  many  of  a  naure  very  different 
from   thofe  we  are   hitherto   acquainted  withj   and  that    as  feveral 

won- 
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wonderful  and  peculiar  operations  of  the  ioad-flone,  tho^  a  mineral,  NAT.Hirr« 
many  ages  ago  famous  among  phiiofbphers  and  phyficians,  were  not  %^'v^'^^ 
dilcover^d  tiu  of  late ;  lb  there  may  be   other  lubterraneous  bodies, 
endued  with  confiderable  powers,   which,   to  us,   remain   unknown  j 
and  would,  if  known,  be  found  different  from    thole  of  the  foffils 
wherewith  we  are  hitherto  acquainted  ? 

Farther,  the  fun  and  planets  may  have  influences  here  below,  di-     Celefiisl 
fUnft  from  their  heat  and  light.    And  the  fubtile  effluvia,    even  of  ^•W#  /» tii 
thele  bodies,  may  reach  our  air,  and  mix  with  thofe  of  our  globe   in  *'^* 
that  great  receptacle  of  celeftial  and  terreftrial  fteams,  the  atmofphere. 
The  very  fmall  knowledge  we  have  of  the  flru£ture  and  confiitution  of 
globes  fo  vaftly  remote  from  us,   and  our  great  ignorance  of  the  na-  ** 
ture  of  the  particular  bodies  that  may  be  prefum'd  to  be  contain^  in 
thofe  globes,  which,  in  many  things,  appear  of  kin  to  this   we  in- 
habit, leaves  room  to  conjefture,  that  many  of  thofe  bodies,  and  their 
effluvia,  may  be  of  a  nature  quite  different  from  thofe  we  here  take 
notice  of*;  and  may,  confequently,   operate  after  a  very   different 
and  peculiar  manner.    And  tho'  the  chief  ot  the  heterogeneous  effluvia,    Effhvisfi$m 
that  endue  the  air  with    fecret  qualities,     may,    probably,    proceed  the •perMtints 
from  beneath  the  furface  of  the  earth,  and  from  the  celeftial  bodies;  rffi^slr. 
yet  at  fome  times,  and  in  feme  places,  the  air  may  derive  multitudes  of 
efficacious  particles  from  its  own  operations  •,  acting  as  a  fluid  fubftance 
upon  the  vaft  number  and  variety  of  bodies,  which  are  immediately 
expofed  to  it.    For  tho',  by  realbn  of  its  great  thinnefs,  and  of  its 
being,  in  its  ufual  ftate,   deftitute  both  of  taft  and  fmell,    it    feems 
wholly   unfit  to  be  a  menftruum  j  yet  it  may  have  a  dilfolving,  or  at 

*  Sir  ifssc  SemtiH,  after  his  ufual  man- 
ner, has  on  a  folid  foundation  carried  this 
thing  a  furprizing  length.  **  The  co- 
"  met,  fays  he,  which  appeared  in  the 
"  year  1680.  was  not,  in  its  perihelion, 

diftanc  from  the  fun's  body  fo  much  as 

a  fixth  part  of  his  diameter  ;  and  confe- 
quently, by  reafon  of  its  vaft  velocity 

acfo  near  an  approach,  and  the  denflty 

of  the  fun's  atmofphere,  it  muft  have 

fufiered  fome  refinance  and  retardation, 

by  means  whereof 'twas  drawn  nearer 

to  the  fun  ;  fo  that  approaching   ftill 

nearer  in  every  revolution,  it  muft,  at 

length,  fell    into  the   body  of   him. 

In  its  aphelion,  alfo,  where  its  motion 

is  exceeding  flow,  it  may,  fomctimes 

be  retarded  by  the  attrattion  of  other 

comets,  and  afterwards  fall  into  the 
"  fun.    Thus  alfo  the  fixed  ftars,  which 

gradually  fpend  themfelves  in  light  and 

vapour,  may  be  recruited  by  comets 

felling  into  them  ;  and  being  thus 
lighted  up  again,  and  hiving  new  ali- 
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ment  afforded  them,  may  pafs  for  new 
ftars.  But  the  vapours,  which  arife 
from  the  fun,  the  fixed  ftars,  and  tho 

tails  of  comets,  may,  by  their  gravity, 
fall  into  iheatmofpheres  of  the  planets  ; 
and  there  be  condenfed  and  turned  into 
water  and  moift  fpirits,  and  thence  gra- 
dually, by  a  flow  heat,  into  falts,  ful- 
phurs,  tin^lures,  mud,  -clay,  marl,fand, 
flones,  cora],  and  other  terreftrial  fub- 
ftances.  But  as  the  fun*$  body  de- 
creafes,the  mean  motions  of  the  planets 
about  the  fun  will,  by  degrees,  be  re- 
tarded i  and  as  the  earth  increafes,  the 
mean  motion  of  the  moon  about  the 
earth,  will  be  gradually  accelerated: 
and,  indeed,  Dr.  HsUtyf  from  comparing 
the  BsbyloniP)  obfervations  of  eclipfes, 

with  thofe  of  ^/^#/<^/«/.  and  the  mo- 
derns, was  the  firft,  that  I  know  of, 
who  obferved  the  mean  motion  of  the 
moon,  compared  with  the  diurnal  mo- 
tion of  the  earth,  to  accelerate  gradu- 
ally/'  Ni»t9n.  Princif.  p.  480, 48 1 . 

leaft 
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lAT.Hist.  leaft  a  confuming  power  on  many  bodies  j  efpecially  fuch  as  are  pecu- 
Wi#  Harly  difpofed  to  admit  its  operations.  For  the  air  has  a  great  ad- 
vantage,  by  the  vaft  quantity  of  it  that  may  come  to  work,  in  pro- 
portion to  the  bodies  expofed  thereto.  And  in  feveral  cafes,  the  quan- 
tity of  a  menftruum  may  much  more  coufiderably  fupply  its  want 
of  ftrength,  than  chymifts  feem  commonly  aware  of.  There  are  li- 
quors too,  which,  tho'  they  pafs  for  infipid,  are  not  quite  deftitute  of 
corpufcles  fit  to  aft  as  a  folvent  j  ilpecially  if  they  have  time  enough 
to  make,  with  the  other  parts  of  the  fluid,  fuch  numerous  and  various 
motions  as  muft  bring  now  fbme  of  them,  and  then  others,  to  hit 
againft  the  body  expofed  to  them.  Thus  we  find  a  ruft  on  copper, 
^hat  has  been  long  expofed  to  the  air  j  whofe  faline  particles,  in  time, 
gradually  faften  themfelves,  in  fuch  numbers,  to  the  furface  of  the 
metal,  as  to  corrode  it,  and  produce  a  fubftance  of  the  colour  of  ver- 
digreafe  \  which  is  a  faftitious  body,  made  of  the  fame  metal,  corro- 
ded by  the  (harp  corpufcles  of  vinegar,  or  of  the  husks  of  grapes. 
And  by  the  power  which  mercury  has  to  diffolve  gold  and  filver,  it 
appears  not  always  neceffary,  that  a  fluid  folveht  Ihould  aflfeft  thetaft. 
And  as  to  thofe  bodies  on  which  the  aerial  menftruum  can  operate, 
its  immenfe  quantity  may  bring  this  advantage,  that  tho'  even  the 
ftrongeft  menftrua,  if  they  bear  no  great  proportion,  in  bulk,  to 
the  bodies  they  are  to  work  on,  are  eafily  glutted,  and  being  unable 
to  take  up  any  more,  leave  the  reft  of  the  body  undilTolvedj  this 
bears  fo  vaft  a  proportion  to  the  bodies  expofed  to  it,  that  when 
one  portion  of  it  has  impregnated  it  felfas  much  as 'tis  able,  there  may 
ftill  come  frelh  to  operate  farther  on  the  remaining  part  of  the  body. 
But  befides,  the  faline  and  fulphureous  particles,  that,  at  leaft,  in  lome 
places,  may  impregnate  the  air,  and  give  it  the  greater  affinity  to 
proper  chymical  menftrua,  it  may,  merely  as  a  fluid  body,  confifting 
of  corpufcles  of  different  lizes,  and  folidities  reftlefly  and  varioufly 
mov'd,  be,  upon  account  hereof,  ftill  diffblving,  or  preving  upon  thie 
particles  of  the  todies  fubmitted  to  its  aftion.  For  many  of 
tlie  aerial  corpufcles  hitting  or  rubbing  every  minute  againft  thole 
particles  of  bodies  that  chance  to  lie  in  their  way,  may  well,  by 
tlieT  numerous  occurfions  and  attritions,  ftrike  off  and  carry  along 
with  them  now  (bme,  and  then  others  of  their  particles  ^  as  it  happens 
in  water,  which,  tho'  very  foft  and  fluid,  wears  out  fuch  hard  and  Iblid 
bodies  as  ftones  themfelves,  if  it  often  meet  them  in  its  paflage.  The 
aerial  corpufcles,  indeed,  are  very  minute,  and  the  bodies  expofed  to 
them  often  large,  and  feemingly  folid  •,  but  'tis  not  upon  the  whole 
body  at  once,  that  they  endeavour  to  work,  only  on  the  fuperficial 
particles,  which  may  often  be  more  minute  than  thofe  corpufcles. 
Thus  a  lump  of  loaf-fugar,  or  Sal  gemm^y  being  caft  into  common  wa- 
ter, tho'  this  liquor  be  infipid,  and  the  motions  of  its  corpufcles  very 
languid,  yet  thefe  corpufcles  are  able  to  loofen  and  carry  off  the 
fuperficial  particles  of  the  fugar  or  fait  that  chance  to  lie  in  their  way  ^ 
and  frefh  corpufcles  of  water  ftill  fucceeding,  to  work  upon  the  re- 
maining 
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maining  particles  of  the  body  that  ftand  in  their  way,  the  whole  lump  J^at.Hist. 

is  gradually  dilToWd,  and  ceafes  to  appear  to  the  eye  diftindl  from  the  ^x'-'V"'"^^ 

liquor.     And  'tis  not  impoflible   that  Ibme  bodies  may  receive  a  dif- 

Jjofition  to  volatility  •,  and  coniequently,    to  pafs  into  the  air  by  the 

aftion  either   cf  the  fun- beams,  or  of  f bme  fubftauce  that   once  ilfucd 

out  of  the  fun,  and  reached  to  our  air.     For  there   may  be  cercam 

bodies,  generally  in  the  form  of  liquors,  which,  tho'  they  pafs  oli  from 

fonaaDeculiarly  difpos'd  fubflances,  will,  during  their  fiay  or  contact, 

prcKTOce  in  them  a  great  and  firange  aptnefs  to  be  volatilized  ^  at  leafi, 

^is  agreeable  to  experience,  that  either  upon  the  accounts   abovemen- 

tioned,  or  of  fbme    others,  thofe  parts  of  the  atmofphere,   which, 

in   a  flrifter  fenfe,    may  be  called  the  air,    are   in   fome    places  16 

intermixed  with  particles  of  different  kinds,    that  among  fo  great  a 

number  of  various  forts  of  them,  'tis  very  likely  there  fhould  be  fome 

kinds  of  an  uncommon  and  an  unobfervM  nature  -,  as  might  feem  pro* 

bable  by  the  wafting  of  odorous  bodies,  and  efpecially  camphire  \  and 

becauie  (bme  folid  bodies   actually  cold,  when  their  fuperficial  parts 

are  newly  taken  off,  emit,  tho' invifibly,  fuch  large  fleams  into  the  air, 

as  continually  to  grow  manifeftly  lighter  upon  the  balance. 

The  firft  phenomenon  I  (hall  propofe,  to  ftrengthen  thefe  fufpicions.  The  grtwtk 
is,  the  appearance  or  growth  of  Ibme  falts,  in  certain  bodies  which  ^^f^^^'Jjf  *•' 
afford  them  not  at  all-,  or  nothing  near  in  fuch  plenty,  or  fo  foon,  ^*''^fW^^» 
unlefs  they  be  exposM  to  the  air.  *  *  ^*^' 

Sufpefting  a  fblid  marcafite,  hard  as  ftone,  to  be  Ht  to  make  an  in- 
ftance  for  my  purpofe,  I  caus'd  it  to  be  broken,  that  the  internal   and 
more  Ihining  parts  might  be  expos'd  to  the  air  ^  but  tho**  this  were  done 
in  a  room  where  a  good  fire  was  ufually  kept,  fo  that  the  marcafite  was 
not  only  flieltered  from  the  rain,  but  kept  in  a  dry  air^   yet  after  a 
while,  I  dilcover'd,  upon  the  glittering  parts,  an  efflorefcence  of  a  vi- 
triolic nature.      And  afterwards  meeting  with  a  ponderous,  and  dark 
coloured  mineral,  which  at  the  firft  breaking  difcover'd  to  the  eye  no 
appearance  of  any  fait,  nor  fo  much  as  any  fliining  marcafitical  par- 
ticles •,  we  found,  neverthelefs,  that  a  large  qaantity  of  thefe  hard  and 
heavy  bodies  being  kept  expofed  to  the  air,  even  in  a  room  that  pre- 
ferved  them  from  the  rain,  tho',  probably,  they  had  lain  many  ages 
entire  on  the  hill  wherein  they  were  found-,  yet  in  a  few  months,  by 
the  operation  of  the  air  upon  them,  they  were  in  great  part  crumbled 
to  a   powder,    exceeding  rich    in  copperas.       Nay,   having  laid  up 
Ibme  of  thefe  ftones  in  a  room  where  I  conftantly  kept  a  fire,  and  in 
the  drawer  of  a  cabinet,  which  I  did  not  often  takeout  to  give  them 
freih  air,  moft  of  them  were  covered  with  a  large  efflorefcence ;  which, 
by  its  confpicuous  colour,  between  blue  and  green,  by  its  taft  and  fitnefs 
to  make  in   a  trice  an  inky  mixture,  with  an  infufion  of  galls,  fuifi- 
ciently  manifefted  it  felf  to  be  vitriol  j    the  growth  whereof,   by  the 
help  of  the  contafl:  of  the  air,  is  the  more  confiderable,  becaufe  it  is 
not  a  mere  acid  fait,  but  abounds  in  fulphureous  and  combuftible  p^rts, 

which 


^o  Hidden  Qualities 


Nat.Hist.  which  I  have  feveral  times  aftually  feparated^  or  obtained  from  com- 
mon vitriol,  without  the  addition  of  any  combuflible  body  j  and  fome« 
times  without  any  addition  at  all.  It  was  alio  uncommon,  that  our 
blackifli  minerals  required  no  longer  time,  nor  any  rain,  to  make  them 
afford  their  vitriolic  efflorefcencies  \  for  I  kept  many  of  thofe  mar- 
cafites,  both  glittering  ones  and  others,  of  which  they  xtiake 
great  quantities  of  vitriol  at  Deptford^  without  perceiving  in  them  a 
change,  that  came  any  thing  near  to  what  I  have  mentioned.  And  I 
have  obferved  thofe  whofe  trade  it  is  to  make  vitriol,  are  often  oblig'd 
to  let  their  vitriol-fiones,  as  they  call  them,  lie  for  half  a  year,  nay, 
fbmetimes  two  years,  expofed  not  only  to  the  open  air,  but  to  the 
rain  and  fun,  before  they  can  obtain  from  them  their  vitriolic 
parts. 

That  alfo  the  earth,  or  ore  of  alum,  robb'd  of  its  fait,  will,  in  traft 
of  time,  recover  it,  by  being  expofed  to  the  air,  we  are  alTured  by  the 
experienced  AgrkoU.  I  have  likewife  obferved,  that  fbme  kind  of  lime 
in  old  walls  and  moift  places,  has,  in  time,  gain'd  a  large  efflorefceuce, 
very  much  of  a  nitrous  nature .;  as  I  was  convinced,  by  having  obtain'd 
lalt-petre  from  it,  upon  barely  diflblving  it  in  common  water,  and 
evaporating  the  filtred  folution:  and  alfo  in  calcined  vitriol,  whofe 
ialine  parts  have  been  driven  away  by  the  violence  of  the  fire,  particles 
of  freih  fait  may  be  found,  after  it  has  lain  a  competent  time  in  the 
air. 

But  tho'  thefe  and  the  like  obfervations  have  generally  paft'd,  with- 
out being  caird  inqueftion;  yet  it  feems  to  me  fomewhat  doubtful, 
whether  the  falts  that  appear  in  the  forementioned  cafes,  are  really 
produced  by  the  operation  of  the  air  working  as  an  agent,  or  alio 
concurring  as  an  ingredient  ^  or  whether  thefe  Ialine  fubftances  proceed 
not  from  fome  internal  thing,  analagous  to  a  feminal  principle, 
caufing  in  them  a  kind  of  maturation  of  lome  parts ;  which  being 
once  ripenM,  and  perhaps  aflifted  by  the  moifiure  of  the  air,  difclofe 
themlelves  in  the  form  of  falirie  concretions  \  as  in  the  feculent  or 
tartarous  part  of  wines,  there  will,  in  traft  of  time,  be  generated  or 
produced,  numerous  corpulcles  of  a  faline  nature,  that  give  the  acid 
taft  we  find  in  tartar,  efpecially  in  that  of  Rhemjh  wine.  It  may  alfo  be 
fufpe£led,  that  the  iklts  found  in  marcafites,  in  nitrous  and  aluminous 
earths,  c^c.  are  made  by  the  faline  particles  of  the  like  nature^  that 
among  multitudes  of  other  kinds  fwim  in  the  air,  and  are  attrafted 
by  the  fimilar  particles  yet  remaining  in  the  terreftrial  bodies,  which 
are,  as  it  were,  the  wombs  of  fuch  minerals  \  as  fpirit  of  nitre  will  with 
fixed  nitre,  and  fome  other  alkalies,  compofe  falt-peter ;  orelfe,  that 
fuch  aerial  filts,  aflifled  by  the  moifture  of  the  air,  foften,  open,  and 
almofl  corrode,  or  difTolve  the  more  terreftrial  fubftance  of  thefe 
wombs,  and  thereby  fbllicit  and  extricate  the  latent  faline  particles  •,  and 
by  their  union  with  them,  compofe  thofe  refultinc;  bodies  that  re- 
femble  vitriol,  alum,  c^r.  However,  if  a  convenient  quantity  of  nitrous 

earth. 
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earth,  or  other  proper  fubftance,  be  kept  in  a  clofe  vefTel,  whereto  the  Nat.Hist. 
air  has  no  accels,  for  as  long  a  time  as  has  been  obferv'd  fufiicient  tx)  w/''-^^'^'^ 
impregnate  the  like  fubftance,  or  a  portion  of  the  fame  matter  that  was 
iQcluded,  it  may  help  to  remove  our  fcruples ;  for  if  the  body  that 
was  kept  clofe,  have  either  gain'd  fait  at  all,  or  very  much  lefs  in 
praportion  to  its  bulk,  than  that  which  was  kept  expofed,  we  may 
thence  learn,  what  is  to  be  afcribed  to  the  air  in  the  production  of 
nitre,  or  other  faliiie  concretions.  And  having  oblerved  none  of  thefe 
bodies,  that  would  fofoon,  and  fo  manifeftly  even  to  the  eye,  difclofe 
a  faline  fubftance,  as  the  blackifh  vitriol-ore  before  mentioned  j  I 
judged  this  a  very  fit  fubjeft,  wherewith  to  try  what  maturation,  or 
time,  the  air  being  lecluded,  woii'd  do  in  this  cafe.  Accordingly, 
having  taken  fome  fragments  of  it,  which  we  carefully  freed  from  the 
-adhering  vitriolic  efflorefcence,  we  put  of  different  fees  of  them  into 
two  conveniently  Ihap'd  glafTes,  which  being  hermetically  fealed,  were 
order'd  to  be  kept  in  fit  places  ^  by  which  means  'twas  expelled,  that 
even,  without  opening  the  glafTes,  we  iliould  be  able  eafily  to  fee,  by 
the  changed  colour  of  the  fuperficial  parts,  whether  any  vitriolic 
efflorefcence  was  produced  j  but  thro'  the  negligence,  or  miftake,  of 
thofe  to  whom  the  care  was  recommended,  the  experiment  was  never 
brought  to  an  iffue.  Tho'  after  fome  time  I  perceivM,  that  notwith- 
ftanding  the  glafs  had  been  fo  clofely  ftopp'd,  there  plaiiily  appeared 
on  the  outfide  of  the  mafs,  fome  grains  of  an  efflorefcence  •,  whofe 
colour,  between  blue  and  green,  argued  it  to  be  of  a  vitriolic  nrture. 
But  although,  till  the  fuccefs  of  fome  fuch  trial  be  known,  1  dare  not 
confidently  pronounce  about  the  production  or  regeneration  of  falts,  in 
bodies  that  have  been  robb'd  of  them,  and  afcribe  it  wholly  to  the  air  ; 
yet  when  I  confider  the  feveral  great  effefts  of  the  air  upon  feveral 
other  bodies,  I  think  it  not  raih  to  conjeCture,  in  the  mean  time,  that 
the  operations  of  the  air  may  have  a  confiderable  ihare  in  thefe  phe- 
nomena i  and  fb,  that  there  may  be  latent  qualities  in  the  air ;  thefe 
qualities  being  underftood  in  concretOj  together  with  the  fiibftances,  or 
corporeal  effluvia,  wherein  they  refide.  And  of  fuch  aerial  qualities, 
taken  in  this  fenfe,  1  fhall  now  proceed  to  mention  Ibme  other  inftances. 

The  difficulty  we  find  in  keeping  flame  and  fire  alive,  tho' bu:  for    AvUslfnk' 
a  little  time,  without  air,  renders  it  fiifpicious,  that  there  may  be  dil-y^f"^^^*  '** 
perfed  thro' the  reft  of  the  atmofphere,  fome  odd  fubftance,  either  of*'''' 
a  folar,  aflral,  or  other  foreign  nature  j  on  account  whereof  the  air  is 
fo  uecefTary  to  the  fubfiflance  of  flame.    And  this  neceflity  I  have  found 
to  be  more  confiderable,  and  lefs  dependent  upon  the  manifeft  attributes 
of  the  air,  than  is  ufually  obferv'd  ij  for  by  trials  purpofely  made,  it  has 
appear'd,  that  a  fmall  flame  of  a  lamp,  tho'  fed  perhaps  with  a  fubtile, 
thin  oil,  wou'd  in  a  large  elafs-receiver  expire  for  want  of  air,  in  a  far 
lefs  time  than  one  wou'd  believe.     And  it  will  not  much  leffen  the 
difficulty  to  alledge,  that  either  the  grofs  fuliginous  fmoke  in  a  clofe 
veflel  flifled  the  fttme,  or  that  the  prefiiire  of  the  air  is  requifite  to 
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AT.Hisr.  impel  up  the  aliment  into  the  wieck  j  for  to  obviate  thefe  objeftions^ 
^'V^'^^  I*  have,  in  a  large  receiver,  employed  a  very  fmall  wieck,  with  fuch 
reftified  fpirit  oi  wine,  as  wou'd  in  the  free  air  bum  totally  away  \  yet 
when  a  very  fmall  lamp,  furniflied  with  fuch  a  very  flender  wieck,  was 
made  to  burn,  and,  filled  with  this  licjuor,  was  put  lighted  into  a  laree 
Mceiver,  that  little  flame,  tho'  it  emitted  no  vifible  fmoke  at  all,  wou  d 
ufually  expire  within  about  one  minute,  and  often  in  lefs ;  and  this  tho' 
the  wieck  was  not  fo  much  as  fing'd  by  the  flame :   nor  indeed  is  a 
wieck  neceffary  for  the  experiment,,  fince  highly  reQ:ified  fpirit  of  wine 
willj  in  the  free  air,  flame  away  without  it.    Aiid  it  feems  furpriz  ng, 
what  that  Ihould  be  in  the  air.   which   enabling  it  to  keep  flame 
alive,,  does  yet^,  by  being  conflimd  or  depraved,  fo  fuddenly  render  the 
air  unfit  to  prelerve  flame»  It  alfo  feems  t)y  the  fudden  wafting  or 
Ipoiling  of  this  fine  fubftance,  whatever  it  be,  that  the  bulk  of  it  is  but 
very  ftaall  in  proportion  to  the  air  it  impregnates  with  its  vertue : 
for  after  the  extinftion  of  the  flame,  the  air  in  the  receiver  was  not 
yifibly.  alterM;  and,  for  ought  I  could  perceive  by  feveral  ways  of 
judging,,  the  air  retained  either  all,  or  at  leaft  the  for  greateft  part  of 
its  elafticity ;  which  I  take  to  be  its  moft  genuine  and  diftinguifliing. 
property.    And  this  undeftroyM  fpringynefs  of  the  air,  with  the  ne- 
cemty  of  frefli  air  to  the  life  of  hot  animals,  fuggefts  a  great  fuipicion. 
of  fbme  vital  fubftance,  if  I  may  fo  call  it,  difFufed  thro' the  air  j  whe- 
ther it  be  a  volatile  nitre,  or  rather,  fbme  anonymous  fubftance,,  fide* 
real  or  fubterraneal  ^  tho'  not  improbably  of  kin  to  that  which  feems  ^ 
fb  neceflary  to  t^e  maintenance  of  the  other  flames. 

By  keeping  putrefied  bodies  in  dafles  hermetically  feal'd,  and  there^ 
by  fecured  from  the  contad:  of  the  external  air,  I  have  not  been  able 
to  produce  any  infeS:,  or  other  living  creature;  tho'  fometimes  I  have 
kept  animal  fubfhnces,  and  even  blood,  fo  included  for  many  months;, 
and  one  or  two  of  them  for  a  longer  time  ;   and  tho''  thefe  fubftances 
had  a  manifeft  change  made  in  their  confiftence,  whilft  they  remain'd- 
feaPd  up.    I  fhall  here  add  another  obfervatibn,  that  I  met  with  in  a 
little  differtation,  de  ddtnirandis  MufigitrU  Mquis^  written  by  2in  HungarUn 
nobleman ;  where  fpeaking  of  the  native  fait  which  abounds  in  their 
regions,  he  fays  that  **  in  the  chief  mine  of  TranJylvanU,  called  De- 
•*  ySw/7/,  there  was,  a  few  years  before  he  wrote,  a  great  oak,  like  a 
**  huge  beam,  dug  out  of  the  middle  of  the  fait;  but  tho'  it  was  fo* 
**  hard,  that  it  could  not  eafily  be  wrought  upon  by  iron  tools,  yet 
**  being  exposed  to  the  air  out  of  the  mine,  it  became  fo  rotten,  that 
**  in  four  days  it  was  eafy  to  be  crumbled  between  the  fingers.'*    And 
of  that  corruptive,  or  diffolutive  power  of  the  air  near  thofemines^, 
the  fame  author  mentions  other  inffainces.. 
iminsl  e$^      Having  found  anantimonial  preparation  to  prove  emetic,  in  a  cafe 
^iUsinsk$.   where  1  did  not  at  all  expefl:  it ;  I  enquired  of  fbme  phyficians  and 
AT.  chymifts  of  my  acquaintance^  whether  they  had  not  taken  notice,  that 
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from  the  air?  And  more  than  one  phyfician  affured  me,  it  wou'd;  as  Nat«Hi$t. 
they  had  found  by  particular  trials.  I  find  alfo,  that  the  experienced  ^-^^"^^""'^^ 
Zwelfcr  gives  a  caution  againft  letting  the  air  come  at  thefe  antimouial 
medicines  \  leil  it  ihould  render  them,  as  be  fays  it  will  in  traft  of  time, 
not  only  emetic,  but  difpos'd  to  produce  heart-burnings,  faintings,  and 
other  bad  fymptoms.  And  I  learnt  from  a  very  ingenious  phyfician, 
that  having  carefully  prepared  Antimonium  diafhoreticumj  he  gave  many 
dofes  of  it  whilft  it  was  frelh,  and  kept  flopt  in  a  gla(s,  without  find- 
ing  that  in  any  patient  it  procured  one  vomit ;  but  having  Jcept  a  par- 
cel of  the  fame  remedy  for  a  confiderable  time,  in  a  glafs,  only  cover'd 
ioofely  with  a  papery  themedicine,  vitiated  by  the  air,  prov'd  ftrongly 
emetic  to  thofe,  who  neither  by  conftitution,  nor  foulnefs  of  ftomach,or 
on  any  other  difcemable  account,  were  more  than  others  that  had  taken 
it,  difuosM  to  vomit.  By  which  obfervations,  and  what  I  before 
remark  d  of  falt-peter  obtainable  from  lime,  it  fliould  feem,  as 
if  either  there  were  in  the  air  a  fubftance  difpofed  to  beaffimilated 
by  all  kinds  of  bodies;  or  that  the  air  is  fb  vaft  and  rich  a  magazine 
of  innumerable  feminal  corpufcles,  and  other  analogous  particles,  that 
almoft  any  body  long  exposM  thereto,  may  there  meet  with  particles 
of  kin  to  it  felf,  and  fit  to  repair  its  in|uries  and  iofles,  and  reftore  ic  to 
its  natural  ftate. 

l/L.de  Rochefartyxn  the  account  he  gives  of  the  fruit  of  the  tree  Junifa^  the  ^  Uxiyim 
luice  whereof  is  employed  by  the /i;</iVfWi  to  black  their  skins,  that  they  P^'^J*^^*'^ 
may  look  the  more  terrible  to  their  enemies,  obferves,  that  tho'  the 
fiain  or  tin&ure  of  this  fruit  cannot  be  waih'd  out  with  foap  •  yet  with- 
in nine  or  ten  days  it  will  vaniih  of  it  felf :  which  wou  d  make  one 
fufpeft,  that  there  may  be  in  the  air  fome  fecret,  powerful  fubftance, 
that  renders  it  a  menftruum  of  more  efficacy  than  fbap  it  felf,  to  take 
awayftains.  I  have  feen  this  fruit,  but  not  whilft  it  was  juicy  enough 
to  have  a  trial  made  with  it,  which  I  fhould  have  been  glad  of,  becaufe 
the  author  does  not  clearly  exprefs,  whether  this  difappearing  of  the 
tinflure  happens  indifferently  to  the  bodies  it  chances  to  ftain,  or  is 
only  obferved  on  the  skins  of  men :  for  as  in  the  former  cafe  'twiM 
afford  an  inftance  pertinent  to  our  prefent  purpofe ;  fb  in  the  latter,  I 
ihould  fufpeft,  that  the  vanifhing  of  the  tinfture  may  be  due,  not  fb 
much  to  the  operation  of  air  upon  it,  as  to  the  fweat  and  exhalations 
of  a  human  body  ;  which  abounding  with  volatile  fait,  may  either  de- 
ftroy,  or  carry  off  with  them,  the  coloured  particles  they  meet  with 
in  their  paflage. 

1  have  fbmetunes,  with  wonder,  obferv'd  the  excellency  of  the  better     jtf^wer  M 
fort  of  Damafco  fleel,   in  comparifon  of  ordinary  fteel.    And  there  is  the  sir  to 
one  phenomenon,  which,  tho^I  am  not  fure  it  belongs  to  the  late.t  thMtigyhitix- 

fualities  of  the  air,  yet  becaufe  it  very  well  may,  I  will  here  relare  it,  tun  tf  nutMU* 
laving  enquired  or  an  eminent  and  experienced  artificer,  whom  I  employ 
in  fome  difficult  experiments,  about  the  properties  of  Damafco  fteel ; 
the  honeft,  Ibber  mauj  averr'd  to  me,  that  when  he  made  inftruments 
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Iat.Hist.  of  it,  and  gave  them  the  true  temper,  which   is  fomewhat  different 
^■^^^^"^^  from  that  of  other  fteel,  he  generally  obferved,  that,  the'  when  ra- 
-     zors,  &c.  made  of  it,  were  newly  forg'd,  they  would  be,  fometimes, 
worfe  than  thofe  of  other  fteel  \  yet  when  they  had  been  kept  for  a 
year,  or  two,  or  three  in  the  air,  tho'  nothing  elfe  was  done  to  im- 
prove them,  they  would  much  furpafs  other  inftruments  of  the  lame 
kind,  and  what  themfelves  were  before  ^  lb  that  feme  of  them  have 
been  laid  afide,  at  firft,  as  no  ways  anfwering   the  great  expettatioa 
conceived  of  them,  which,  after  two  or  three  years,  they  were  found  to 
exceed.     And  I  have  feveral  times  made  a  fubftance,  that  confifts  chiefly 
of  a  metalline  body,  and  is  of  a  texture  fo  clofe  as  to  lie  for  many 
hours  undiifolved  in  a  corrofive  menftruum  j  yet  this  fubftance,   that 
was  fixed  enough  to  endure  melting  by    the   fire,  without  loling  its 
colour,  would,  when  I  had  purpofely  expofed  it  to  the  air,  be  dif- 
folved  in  a  very  Ihort  time,  and  have  its  fuperficial  parts  turn'd  al- 
moft  black. 
chmgutf       And  this  brings  to  mind  the  very  pretty  oblervation,  newly  made 
^^^d^b^ln     in  Italy  by  an  ingenious  man,  who  took  notice,   that,    if    after  the 
J|[^   ^  ^       opening  of  a  vein,  the  blood  be  kept  till  it  be  concreted,  and  have  ex- 
cluded the  fuperficial  ferum,  tho' the  lower  part  be  ufually  of  a  dark 
and  blackiih  colour,  hi  comparifon  of  the  fuperficial  parts,  and  there- 
fore be  counted  far  more  feculent  ^  yet  if  the  lump  or  clot  of  blood 
be  broken,  and  the  internal  and  dark  colourM  parts  of  it  expofed  to 
the  air,  it  will,  afler  a  time,  be  lb  wrought  on  thereby,  that  the  new., 
fuperficial  part  will  appear  as  florid  as  the  the  upper  part  feemed  be- 
fore.   And   this   obfervation  I  found  to  hold  in  the  blood  of  fome. 
beafls,  whereon  I  tried  it ;  but  I  have  found  it-  to  fiicceed  in  much. 
fewer  minutes  than  the  Italian  experiment,  on  human  blood,   made 
me  expeft. 
"jipmif  in-      On  the  other  fide,  I  have  often  prepared  a  fubfhnce,  wherein  the 
^J^i^^^     efFeft  appears  quite  contrary  to  this.    For  tho'  t^e  faftitious  concrete,^ 
tdnj^Ss'^    whilfl  kept  to  the  fire,  or  very  carefully  preferv-d  from  the  air,  be 
wg  tbtfami    of  a  red  colour,  almoft   like  the  common  opake  bloodftone  of   the 
4r.  ihops,  yet  if  I  broke  it,  and  left  the  lumps  in  the  air,  it  would,  in. 

a  fhort  time,  perhaps,  in  lefs   than  a  quarter  of  an  hour,    have  its 
fuperficial  parts  turned  ot   a  very    dark    colour,    fometimes    fcarce. 
at  all  fhort  of  blackneCs. 

A  very  inquifitive  perfon,  of  my  acquaintance,  making,  by  difti na- 
tion, a  medicine  of  his  own  devifing,  chanc'd  to  obferve  this  odd' 
property  in  it,  that  if  it  were  kept  ftopp'd,  it  would  be  coagulated 
almoft  like  oil  of  anifeed,  in  cold  weather ;  yet  if  the  ftopple 
were  taken  out,  and  accefs  for  a  while  given  to  the  air,  it  would 
turn  to  a  liquor,  and  the  vefTel  being  again  ftopp'd,  it  would,  tho' 
more  flowly,  coagulate  again.  And  defiring  to  fee  this  odd  preparati- 
on,, T  found  it,  when  brought  into  the  room  where  I  was,  not  liquid, 
but  coniiflent  j  thoV  of  a^  flight  and  foft  texture.    And  having  taken 
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out  the  cork,  and  fet  the  viol  in  a  window,  tho'  the  feafon,   being  Nat.Hist.^ 

winter,  was  cold;  yet,  in  a  little  time,  I  found  the  coagulated  Tub- ^•'V^^*^ 

fiance  almoft  become  fluid.     And  another  time,  when  the  feafon  was 

lefs  cold,  being  where  the  vial  was  kept  well  flopped,  and  cafting  my 

eyes  on  it,  I  perceived  the  included  fubftance  to  be  coagulated  much 

like    oil    of  anileed.     And    this  fubftance   having,  as  the  maker  af- 

iured  me,  nothing  at  all  of  mineral  in  it,  nor  any  chymical    fait  \  but 

confifting  only  of   two  fimple  bodies,    the  one  a    vegetable,    and  the 

other  an  animal  fubftance,   diftillM  together;    thefe   contrary  effefls 

of  the  air,  (which  feems  to  have  a  power,  in  fome  circumftances,  to 

coagulate  luch  a  body,  and  yet  to  diflblve  and  make  it  fluid,  when 

frefh  parts   are    allow'd    accels)    may     deferve   to    be    farther     rc- 

fieded  on,  with  regard  to  the  leafonable  operations  the  infpired  air 

may  have  on  the  confiftence  and  motion    of  the  circulating   blood, 

and  to  the  difcharge  of  the  fuliginous  recrements  to  be  leparated  from 

it  in  its  pafTage  thro'  the  lungs. 

There  are  two  other  phenomena  which  feem  favourable  to  our 
fufpicion,  there  being  anonymous  fubftances  and  qualities  in  the 
air :  the  one  is,  the  growth  or  apparent  production  of  metals  and 
minerals  dug  out  of  the  earth,  and  expofed  to  the  ain  But  of  this 
we  fliall  treat  more  particularly  hereafter  ;  tho'  the  caution  formerly- 
given  about  the  regeneration  of  falts  in  nitrous  and  other  earths, 
may,  mutatis  mufandisy  be  applied  to  this  produftion  of  metalline  and 
mineral  bodies.  The  other  phenomenon  is  afforded  by  the  various  Contsgtm 
and  odd  contagious  difeafes,  that  at  fome  times,  and  in  fome  places,  dtftsfts •cat" 
invade  and  deftrcy  numbers  of  beafls,  Ibmetimes  of  one  particular -/^•'^^J'^*' 
kind,  and  fometimes  of  another.  Of  this  we  have  many  inftances  in  *''^** 
the  books  of  approved  authors,  both  phyficians  and  others  •,  and  I 
have  my  felf  oblerved  fome  notable  examples  of  it.  Probably  the 
fiibterraneal  parts  of  the  earth,  fometimes,  efpecially  after  earthquakes, 
lend  up  into  the  air  peculiar  kinds  of  venomous  exhalations  that  pro- 
duce new  and  mortal  difeafes,  in  animals  of  a  particular  fpecies,  and 
not  in  thofe  of  another ;  and  in  this,  or  that  particular  place,  and 
not  elfewhere  \  of  wh^h  we  have  an  eminent  inftance  in  that  odd 
plague,  or  murrain,  of  the  year  1514^  which  Fernelius  tells  us,  inva- 
ded none  but  cats.  And  even  in  animals  of  the  fame  fpecies,  fome- 
times one  fort  has  been  incomparably  more  obnoxious  to  the  plague 
than  another.  Dionyfius  Hal  tear  tjoffeus  mentions  a  plague  that  attacked 
none  but  maids:  and  the  pettilence,  that  raged  in  the  time  of  Gen^ 
tills,  a  fam'd  phylician,  kill'd  but  few  women,  and  fcarce  any  but  lufty 
men.  B^crus,  alfo,  mentions  a  great  plague,  that  affaulted  almoft  on- 
ly the  younger  forts  of  perfons -,  few  paft  thirty  years  of  age  being 
attacked  by  it  •,  which  laft  obfervatibn  has  been,  alio,  made  by  leve- 
ral  late  phvfiHans.  We  may  add,  what  learned  men  of  the  faculty 
have  noted,  ar  feveral  time*^,  concer'-ing  plaijues,  that  particularly  in- 
vade thofe  of  this  or  that  nation,  tho^  coxxifufedly  mix'd  with  otheV 

peo- 
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KAt.Hist.  people.    Cardan  fpeaks  of  a     plague  at  Bafil^  with  which   only  the 
^•-^^V""^*-^   Switzjtrs^  and  not  the  Italians^  French^  or  Gernumsy   were  infefted.     And 
Johannes  Vtenhovious  takes  notice  of  a  cruel  plague  at  Copenhagen^  which, 
tho'  it.  rag'd  among    the    Danes^   fpared  the  Englijh^  Vutch^  and  Ger- 
mans\  who  freely  enter'd  the  infetted    houfes,  and  were  not  careful 
to  avoid  the  fick.    But  I  muft  not  be  underftood  to  impute  thefe  efFefts 
merely  to  the  noxious  fubterraneal  fumes  ^  fori  am  far  from  denying, 
that  the  peculiar  conftitutions  of  men  are    likely    to  have  a    great 
fliare  in  them  j  yet  it  feems  lefs  probable,  that  the  peftilential  venom, 
diffufed  thro'  the  air,   fhould  owe  its  enormous  and  fatal  efficacy  to 
the  excefs  of  the  manifeft  qualities  of  the  air,  than  to  the  peculiar 
nature  of  the  peftilential  poifon  breath'd  from    the  bowels    of   the 
earth  ^  which  poifon^  when  it  is,  by  dilution,  or  diffipation,  enerva- 
ted \  or  by  its  progrefs,  paft  beyond  the  air  we  breathe  in,  or   ren- 
dered inetfe^lual  by  fubterraneal   or    other    corpulcles  of  a  contrary 
tjuality,  the   plague,  which  it  produced,  either  quite  ceafes,    or  de- 
generates  into  fomewhat  elfe.     And  thus,  perhaps,    fome  of  thofe 
difeafes,  called  new,  which  either  began  to  appear,   or  raged  within 
thefe  two  or  three  centuries,   as  the  fweating-ficknels,  in  the  fifteenth 
century,  the  (curvey  and  the  Morbus  Hungaricusy  the  Lues  Moravia^  No^ 
vus  morbus   Luneburgenfisy  and   fome  others,    in  the   laft  century,    may 
be  in   part  caufed   by  the  heterogeneous  fteams  we   are  here    conii- 
dering. 
VftttftHs      And  now  if  our  two   fufpicions    about   fubterraneal    and    fiderial 
i^Art  ff     effluvia  fhall  prove    well    grounded,  they    may    lead  us   to    farther 
inuUfMkii    thoughts  about  things  of  no  mean  confequence  ^  three  of  which  I  fhall 
sfflwisintii  here  mention.    And  i.  we  may  hence  take  occafion  to  confider,  whe- 
«>.  ther  feveral  changes  of  temperature  and  conftitution  in  the  air,  both 

as  to  manifeft  and  latent  qualities,  may  not,  Ibmetimes,  be  derived 
from  the  Icarcity,  or  plenty,  and  peculiar  nature  of  one  or  both  of 
thefe  forts  of  effluvia.  We  find,  in  the  moft  approved  writers,  fuch 
ftrange  phenomena  to  have,  feveral  times,  happened  in  great  plagues 
and  contagious  difeafes,  fomented  and  communicated,  nay,  began  by 
fome  latent  peftiferous,  or  other  malignant  conftitution  of  the  air, 
as  have  obliged  many  of  the  moft  learned  of  them  to  have  recourfe  to 
the  immediate  operation  of  the  angels,  or  of  the  power  and  wrath  of 
God  himfelf  ^  or  at  leaft  to  fome  unaccountable  influence  of  the  ftars. 
But  none  of  thefe  folutions  feem  preferable  to  what  may  be  ga- 
ther'd  from  our  conjefture  :j  fince  of  phyfical  agents,  whereof  we 
know  nothing  fo  much  as  that  they  are  to  us  invifible,  and,  proba- 
bly, of  a  heterogeneous  nature  *,  it  need  be  no  great  wonder,  that  the 
operation  fhould,  alfo,  be  abilrufe,  and  the  effefts  uncommon.  And 
there  afe  clearer  inducements  to  perfuade  us,  that  another  quality 
of  the  atmofphere,  its  gravity,  may  be  alter'd  by  unfeen  effluvia  af- 
cending  from  the  fubterraneou^  regions  xrf"  our  globe.  We  have  of^ 
ten  perceived,   by  the  mercurial  barometer,  the  weight  of  the  air  to 
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fte  confiderably  increafed,  when  we  could  not  perceive  in  the  air,  nor  Nat.Hist^ 

iurfaceof  the  earth,  any  caufe  to  which  we  might  afcribe  ib  great  a  v 

cluinge.   And  I  have  Ibmetimes  doubted,  whether  even  the  fun  it  felf 

may  not  now  and  then  alter  the  gravity  of  the  atmofphere,  otherwife 

than  by  its  rays  or  heat.    I  defued  fome  gentlemen  of  my  acquaintance 

to  affift  me   to  difcover,'  whether  fome  of  the  fpots  that  appear  about 

the  fun,  may  not,  upon  their  liidden  diffolution,  have  lome  of  their 

dilpers  a  matter  thrown  off  as  far  as  our  atmofphere ;    and  that  in  a 

quantity  fu/ficient  to  produce  fome  fenfible  alterations  in  it,  at  leaft  as 

to  gravity. 

2.  Another  thing  which  our  two  forementioned  fufpicions,  ifallowM 
of,  will  luggeft,  is,  that  poffibly  fome  bodies  we  are  converfant  with, 
may  have  a  peculiar  difpofition  and  fitnefs  to  be  wrought  on  by,  or  to 
be  allociated  with  fome  of  thole  foreign  effluvia,  emitted  by  unknown 
bodies,    lodg'd   under  ground,  or  that  proceed  from  fome  particular 
planet.   For  what  we  call  antipathies,  depending  really,  on  the  peculiar 
textures,  and  other  modifications  of  the  bodies,,  between  w^hich  thcfe'' 
friendlhips  and  hoftilities  are  faid  to  be  exercis'd,  1  fee  not  why  it  is 
impoilible,  that  there  fliould  be  an  affinity  betwixt  a  body  of  a  fit  or 
convenient  texture,  efpecially  as  to  the  fliape  and  fize  of  its  pores,  and 
the  effluvia  of  any  other  body,  whether  iubterraneal  or  fidereaU     We 
fee,  that    convex  burning  glalfes,    by  virtue  of  their  figure,  and  the^ 
difpofition  of  their  pores,    are  fitted  to  be  pervaded  by  the  rays  of 
light,  andtorefrafl:  them,  and  thereby  to  kindle combufiible  matter; 
and  the  fame  rays  of  the  fun  will  impart  a  Iplendor  to   the  Bolonim 
fione.    And  as  for  fubterraneal  bodies,  we  have  fometimes  ihewn,  that 
two  minerals  being  prepared  in  a  peculiar  manner,,  the  fteams  of  the 
one  alcending  without  adventitious  heat,  and  wandering  thro' the  air,  , 
will  not  fenfibly  work  on  other  bodies  •,  but  if  they  meet  with  a  body 
that  we  prepared,  they  immediately  operate  upon  itj  and  the  effeft. 
will  be  both  manifeft  and  lafting. 

3.  The  third  thing  fuppos'd  by  our  fufpicions  is,  that  if  they  are 
well  founded,  it  may  be  confider'd,  whether  among  the  bodies  we  are 
acquainted  with  here  below,  there  are  not  lome  that  may  prove  recep- 
tacle%  if  not  alfo  the  attraftives  of  fidereal,  and  other  foreign 
effluvia,  that  rove  up  and  down  in  our  air.  By  attraftives,  I  here  mean, 
fuch  magnetical  bodies  as  are  fitted  to  detain,  and  join  with  effluvia; 
when,  by  virtue  of  the  various  motions  that  belong  to  the  air  as  a 
fluid,  thele  happen  to  accoft  them..  Thus  in  making  oil  of  tartar  fer 
delif^ivmy  tho'  the  fiery  fait  is  fuppos'd  to  draw  to  it  the  aqueous 
vapours,  yet  indeed  it  does  but  atreft  and  incorporate  with  fuch  of  thofe 
that  wander  thro' the  air,  as  come  in  their  paffage  to  accoft  it.  And 
Without  receding  from  the  corpulcularian  principles,  we  might  allow 
lome  of  the  bodies  wefpeakof  a  great  ref  mblance  to  magnet*?  v  which  » 
mav,  upon  the  bare"  account  of  adhcfion,,  bv  jux^''-r»ofi-*»on,  or  coutaft,. 
ditaih  the  effluvia  thatwouji  glide  along  them-,  andtheeemay  be  the  more 
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Jat.Hist.  firmly  arrefted,  by  a  kind  of  precipitating  faculty  of  the  magnet,  with 
"^"^-^■^^  regard  to  (tich  effluvia ',  nay,  'tispoffible  m  fome  circumftances  of  time 
and  place,  that  one  of  our  magnets  may,  as  it  were,  fetch  in  fuch 
fleams,  aswou'd  indeed  pafs  near  it,  but  wou'd  not  otherwife  come  to 
touch  it.  Thus  I  have  made  bodies,  not  all  of  them  eleftrical,  attrafl", 
ivithout  being  excited  by  rubbing,  c^c.  far  lefs  light  bodies  than  the 
effluvia  we  are  fpeaking  of. 


SECT.     IL 


crf(/?/i»/«»rf  OEVER  AL  bodies^  which  experience  aflfures  us  imbibe  or  retain 
r/j/  «r*x-    ^    fomething  from  the  air,   as  calcined  minerals,  marcafites,  falts, 
faftitious  and  natural,  &c.  may  be  often  exposed  to  it,  and  then  weighed 
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again,  and  farther  diligently  examined,  whether  that  which  makes  the 
increafe  of  weight  be  a  mere  imbibed  moifture,  or  fomewhat  elfe  •,  and 
likewife,  whether  it  be  feparable  from  the  body  or  not,  or  have  endowed 
it  with  any  confiderable  quality.  And  experiments  may  be  varied  with  a 
good  magnet,  byexpofing  it  long  to  the  air,  in  re.;ions  differing  much 
in  climate,  foil,  or  both ;  by  expofing  it  by  day  only,  or  by  night, 
at  leveral  (eafons  of  the  year,  in  feveral  temperatures  of  the  air,  at 
feveral  confiderable  afpefts  of  the  ftars  and  planets,  by  making  it 
more  or  lefs  frequently  part  with  what  it  has  gained  from  the  air  • 
and  in  fhort,  by  naving  regard  to  that  variety  of  circumftances  which 
human  fagacity  will  fuggeft.  For  by  thus  diverfifying  the  experiment 
many  ways,  we  may,  perhaps,  by  one  or  other  of  them,  make  fome 
unexpeQed,  and  yet  important  difcovery,  of  the  effluvia  wherewith  the 
air  in  particular  places,  at  particular  times,  abounds  j  and  perhaps  too 
of  fome  correlpondence  between  the  celeftial  and  terreftrial  globes  of 
the  world. 

Thefe,  perhaps,  will  feem  extravagant  thoughts ;  but  if  I  had 
been  fortunate  in  preferving  all  my  obfervations,  or  other  fruit, 
of  (bme  experiments  I  once  made  of  this  kind,  it  wouM  keep  them 
from  appearing  ridiculous.  To  fhew,  however,  that  the  air  may  not 
only  have  a  notable  operation  upon  vitriol,  even  after  a  ftrong  fire 
could  work  no  farther  on  it  ^  and  that  this  operation  was  confiderably 
diverfify'd  by  circumftances  ^  1  fhall  make  ufe  of  an  obfervatlon  of  the 
experienced  Zwelfcr^  who  informs  us ;  that  "  the  colcothar  of  this  mi- 
"  nerat,  made  by  a  ftrong  diftillation,  is  not  corrofive  ^  and  that  no 
**  lalt  can  be  obtained  from  it  fbon  after  diftillation,  by  the  affufion  of 
**  water-,  but,  fays  he,  if  it  be  for  fome  time  exposM  to  the  air,  it 
'*  will  yield  a  fait,  which  is  fometimes  white,  fomctimes  of  a  beautiful 
^^  purple  colour^  and  this  I  have  obtained  in  large  quantities,  and 
'^  fometimes  alfo  a  nitrous  kind.'^ 
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This  teftimony  has  much  the  more  weight  with  me,  becaufe  I  find  Nat.Hist. 
what  he  affirms  of  the  faltleffnefs  of  vitriol,  newly  and  ftrongly  cal-  w^^"'V^"^*^i# 
cined,  to  be  very  agreeable  to  fome  of  my  experiments  upon  colcothar 
of  blue  vitriol  *,  which  is  fb  odd  a  concrete,  that  1  more  than  once  re^ 
commended  the  making  experiments  upon  it  to  feveral  curious  perfons ; 
one  of  whom,  an  induftrious  man,  and  vers'd  in  chymical  operations, 
aiTured  me,  that  not  only  he  had  different  kinds  of  falts  from  colcothar 
exposM  to  the  air  for  many  months,  and  robb'd  at  convenient  times  of 
what  it  acquired  •,  but  that  in  trad  of  time  he  found  it  fo  alter'd,  that 
he  obtained  from  it  a  confiderable  quantity  of  true  running  mercury. 

But  there  are  two  or  three  things  that  I  wou'd  defire  to  be  obferv'd  olfervsHn 
about  this  odd  Cafia  mortuum.  The  firft  is,  that  (ome  circumftances  be  t9  hi  mmdi  m 
regarded,  which  moft  oblervers  wouM  overlook  j  fuch  as  the  tempera-  ^^^^- 
ture  of  the  air,  the  month  of  the  year,  the  winds,  the  weight  of  the 
atmofphere,  the  (pots  of  the  fun,  the  moon^s  age,  her  place  in  the 
zodiac,  and  the  principal  afpe£ts  of  the  planets,  and  other  chief  fiars : 
for  tho^  it  be  a  boldnefs  to  affirm,  that  any,  or  perhaps  all  thefe  toge- 
ther, will  be  concerned  in  the  produSion  of  the  fait,  or  other  fubfiance 
to  be  made  or  difclos'd  in  the  colcothar  ^  yet  in  things  new  and  exor- 
bitant, it  may  be  (bmetimes  rafli  and  peremptory,  to  deny  even  fuch 
particulars  as  cannot  without  ralhnefs  be  pofitively  aflerted  ;  and  in  our 
ca{e,the  fmall  trouble  6f  taking  notice  of  circumftances,  will  be  richly  re- 
warded,by  the  leaft  dilcovery  made  in  things  fo  abftrufe  and  confiderable. 
And  as  we  cannot  yet  pronounce  fo  much  as  negatively,  whether  the 
libration  of  the  moon,  and  the  motion  of  the  fun,  and  perhaps  of  fome 
of  the  other  planets,  about  their  own  centers,  and  conlequently  their 
turning  feveral  parts  of  their  bodies  to  us,  may  have  an  operation  upon 
our  atmofphere  j  fo,  for  ought  I  know,  there  may  be  in  thofe  vaft 
internal  parts  of  the  earth,  whole  thin  cruft  only  has  been  here  and 
there  dug  into,  confiderable  mafles  of  matter  having  periodical  revo- 
lution5,  accenfions,  eftuations,  fermentations,  or  in  fhort,  fome  other 
notable  commotions  j  whofe  effluvia  may  produce  effefts  yet  unoblervM 
on  the  atmofphere,  and  on  fome  particular  bodies  exposed  to  it ;  tho' 
thefe  periods  may,  perhaps,  be  altogether  irregular,  or  have  fome  kind 
of  regularity,  different  from  what  one  wou'd  expeft.  Thus  the  fea 
has  thofe  grand  intumefcencies,  we  call  fpring-tides,  not  every  day,  nor 
at  any  conftant  day  of  the  month  or  week,  but  about  the  full  and  new 
moon  i  and  thefe  fpring-tides  are  moft  notably  heightenM,  not  every 
month,  but  twice  a  year  ^  at  or  about  the  vernal  and  autumnal  equi- 
noxes: which  obfervations  are  not  near  fb  ancient,  and  fb  well  known, 
as  the  daily  ebbine  and  flowing  of  the  fea.  The  etefiaus  of  the  ancients 
I  fhall  not  now  infift  on,  nor  the  obfervations  of  the  elder  inhabitants 
of  the  Caribbee  illands ;  who,  when  the  Eurofeans  firft  reforted  thither, 
had  hurricanes  but  once  in  feven  years ;  afterwards  they  were  molefted 
with  them  once  in  three  years;  and  of  late  they  are  troubled 
With  them  almoft  every  year.    And  a  phyfician  who  lived  there,  told 

Vol.  IIL  N  me. 


fd  Hidden  Qualities 


Nat.Hist.  me,  he  had  (carce  ever  obfervM  them  to  fucceed  one  another  in  a  lefs 
compafs  than  of  two  months.  In  which  infiances,  and  feveral  others 
that  may  be  noted,  of  what  changes  happen  to  great  quantities  of 
matter,  nature  feems  to  af&d  fomething  of  periodical  ^  but  not  in  a 
way  that  appears  to  us  regular.  We  may  add,  what  the  learned  fVf- 
rtim  relates  of  thofe  hot  fprings  in  Germany^  he  calls  Thcrma  fiferin^y  of 
which  he  affirms  this  peculiarity,  that  they  annually  begin  and  ceafe 
to  flow  at  certain  (eafbns-,  the  former  about  the  3*  of  May  ^  and  the 
latter  near  the  middle  of  September  ^  from  which  time  they  reft  till  the 
following  fpring.  And  Johannes  de  Laet  tells  us,  that  **  in  the  Mexican 
"  province  Xdotefecj  there  is  a  fpring  which  runs  for  four  years  fuc- 
**  ceifively,  and  remains  dry  for  the  four  following  j  when  it  again 
"  breaks  out  afrelh  ^  and  which,  fays  he,  is  ftrange,  it  affords  lefs  water 
**  on  rainy  days,  than  it  does  in  clear,  dry  weather.'' 

And  thus  much  may  invite  us  to  take  notice  of  circumftances  in  our 
obfervations  on  colcothar ;  which  might  with  the  greater  hopes  of 
luccefs  be  kept  long  exposM,  becaufe  bars  of  windows,  and  other  ereft 
irons,  have  been  found  in  tra£):  of  time  to  acquire  a  fettled  magnetifm 
from  the  effluvia  of  the  earth. 

The  other  principal  thing  I  wouM  recommend  is,  that  notice  be  taken 
not  only  of  the  kind  of  vitriol,  whereof  the  colcothar  is  made,  as 
whether  it  be  blue  VantzJcl  vitriol,  vitriol  of  iron,  Hungariany  Roman^ 
&c.  but  alfb  to  what  degree  the  calcination  is  made,  and  how  far  the 
calci»:^'d  matter  is  freed  from  the  (alt  by  water.  For  thefe  circumftan- 
ces, at  leaft  in  fbme  places,  will  be  of  moment,  and  may  perhaps  afford 
hints  of  the  conftitution  of  the  atmofphere  in  particular  parts,  as 
well  as  of  the  beft  preparation  of  colcothar  for  detaining  the  foreign 
effluvia*  And  I  wou'd  the  rather  have  experiments  try'd  again  in  other 
places  with  colcothar  not  calcinM  totheutmoft,  nor  yet  fo  exquifitely 
edulcorated,  but  that  fbme  faline  particles  fhouM  be  left  in  it  for  future 
increafe  \  becaufe  I  have  more  than  once  purpofely  try'd,  in  vain,  that 
the  Cdfut  mortuum  of  blue  vitriol,  whereof  the  oil  and  other  parts  had 
been  driven  off  with  a  violent  and  lafting  fire,  wou'd  not,  when  frefh, 
impart  anyialtnefs  to  watery  nor  do  I  think,  that  out  of  fbme  ounces 
purpofely  edulcorated,  I  obtained  one  grain  of  fait:  and  this  infipid 
colcothar  being  expos'd,  fbme  by  me,  and  fome  by  a  f  iend  who  had 
conveniency  in  another  place  not  far  off,  to  the  air,  fome  for  many 
weeks,  and  fbme  for  feveral  months  •,  we  did  not  find  it  to  have  mani- 
feftly  increas'd  in  weight,  or  to  have  acquired  any  fenfible  faltnefs  ^ 
which,  fuppofiag  the  vitriol  to  have  notning  extraordinary,  gave  me 
the  ftronger  fufpicion  of  fome  peculiarity  in  the  air  of  that  part  of 
London^  where  the  trials  had  been  made  •,  at  leaft,  during  thofe  times 
wherein  we  made  them  ;  becaufe  not  only  former  experiments  made  here 
mE^ffland  h=id  afTured  me,  that  fome  colcothars  will  gain  a  confiderable 
addition  of  weight,  by  being  expos'd  to  the  air  ^  but  accidentally  com- 
plaining of  my  difappoiutment  to  a  traveller,  who  hadin  many  countries 
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examined 'their  vitriols,  affured  me,  that  tho'he  ufnally  duIcifyM  his  Nat.Hist* 
colcothar  very  well,  yet  within  4  or  5  weeks  he  found  it  confiderably  ^•'VNi^ 
impregnated  by  the  air  whereto  it  was  expos'd. 

It  remains,  that  I  add  ont  intimation  more  about  vitriol ;  for  fince 
it  has  fo  great  a  correlpondence  with  the  air,  as  I  have  found,  it  wouM 
not  be  amifs  to  try,  not  only  colcothar  of  different  vitriols,  whether 
barely  made  the  common  way,  or  without  any  metalline  addition  to 
the  vitriol-ftones  or  ore-,  but  other  preparations  of  it  too,  as  by 
expofing  vitriol,  only  calcined  to  whitenefs  by  the  fun-beams  •,  or  fur- 
ther to  an  higher  colour,  by  a  gentle  heat,  or  throughly  calcined,  and 
then  impregnated  with  a  little  of  its  own  oil :  for  fuch  vitriolic  fub- 
fiances  as  thefe  the  air  may  work  upon  •,  nay,  even  liquid  preparations 
of  vitriol  may  be  peculiarly  affefted  by  rhe  air,  and  thereby  perhaps 
be  ufeful  to  difcover  the  prefent  conftitution,  or  foretel  (bme  approach- 
ing changes  of  it. 

In  making  a  compofition  with  fublimate,  copper,  and  fpirit  of  fait,    Agnm^f^B 
whereby  I  obtained  a  liquor  of  a  beautiful  green,  I  found  the  air  had  fo  ^  !f'/^\^* 
much  intelreft  in  the  produftion'^of  the  colour,  that  when  I  had  made  J^^**  ^ 
the  Iblution  oi  the  copper  and  mercury  with  the  fpirit   of  fait,  that 
iblution  was  not  fo  much  as  greenifti,  as  long  as  I  kept  it  ftopp'd  in  the 
glafs  wherein 'twas  made:    but  if  poured  into  a  vial,  which  not  being 
nopp'd,leaves  it  expOs'd  to  the  air,  it  after  a  while  obtains  that  delight- 
ful green  we  fpoke  of.    This  experiment  I  repeated  feveral  times,  and 
fourbd  the  folution,  till  the  air  made  it  fiourifh,  to  be  of  a  muddy  reddifli 
colour  \  fo  that  having  once  kept  fome  of  the  liquor,  in  the  fame  glafs 
egg   wherein  the  folution  had  been  made,  it  look'd  like  very  dirty 
water  j  whilft  the  other  part  of  the  fame  folution,  having  been  expofed 
to  the  air,  refembled  the  colour  of  an  emerald.    In  which  change  'tis 
remarkable,  that  to  clarifie  this  liquor,  and  give  it  a  tranfparent  green- 
nefs,  I  perceiv'd  not  that  any  precipitation  of  foul  matter  was  made,  to 
which  the  alteration  cou'd  be  afcribed  •,   yet    to  render  it  the    more 
manifeft,  that  this  change  proceeded  not  from  a  fubfidence  made  of 
fome  darkening  matter,  effefted  by  reft  \  I  kept  fome  of  the  folution 
fealed  up  in  a  fine  vial  for  feveral  months,  without  finding  it  at  the 
end  of  that  time  other  than  of  a  dark  or  muddy  colour  •,  which  it  foon 
ceas'd  to  be,  when  the  hermetic  leal  being  broken  off,    the  air  was 
permitted  to  work  upon  it.     And   I  further  obferved  in  our  various 
experiments  on  this  liquor,  that  according  to  the  quality  of  the  matter, 
and  other  circumftances,  the  greennefs  was  not  attained  to  but  at  certain 
periods  of  time  •,   now  and  then  difclofing  it  felf  within  two  or  three 
days,  and  fometimes  not  till  after  nine  or  ten. 

The  method  of  making  this  green  liquor  being  troublefome,  the  fol- 
lowing may  ferve  in  its  flead ;  tho'  pernaps  it  will  not  fucceed  fo  con- 
ftantly  as  the  other.  We  took,  more  than  once,  filings  of  clean,  crude 
copper,  and  having  put  on  them  a  convenient  quantity  of  good  fpirit  of 
fait,  we  fuffer'd  the  menftruum  to  work  upon  the  metal,  wllich  it  ufually 
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Kat.Hist.  does  flowly,  and  not  like  Aquafortis.    When  the  liquor  ha  J,  by  this 
w^'V""^*-^     operation,  acquired  a  thick,  muddy    colour,    we  decanted  it   into   a 

clean  wide-mouthed  glafs,  which  being  left  for  a  competent  time  in 
the  open  air,  the  expofed  liquor  became  of  a  fair  green;  tho'  it 
did  not  appear  that  any  thing  was  precipitated  at  the  bottom  to  make 
it  clear* 

With  how  little  confidence  of  luccefs,  trials  that  have  the  aims  of 

thefe  are  to  be  attempted,  confideration  and  exjperience  have  made  me 

ienfible*,  yet  I  would  not  difcourage  mens   cunofity    from  venturing 

even  upon  (light  probabilities,   where  the  defign  and  the  noblenefs  of 

the  fubjeft  may  make   even  final  1   attainments    very  defirable.    And 

till  trials  have  been  made,  on  occafions  of  great   moment,    'tis   not 

cafie  to  be  latisfied,  that  men  have  not  been  wanting  to  themfelves. 

What  experiments  I  have  made,  relating  to  this  fubje£l,  I  ihall  here 

let  down, 

g^trimiMif       I*  Having  occafion  to  dulcify  fbme   calx  of  DantxJck  vitriol,  from 

fmmifffi       which  the  oil  had  been  long  before  diftilled  ;  water  was  put  upon  two 

^^Jtf^      large  portions  of  it,  that  the  liquor  might  be  impregnated  with  the 

tiisir^  '*      vitriolic  particles   remaining  in  the  calx ;  the  water,  put  upon  one 

of  thefe  portions,  was,  foon  after,  being  fufficiently  impregnated,  fil* 
tred,  and  gently  abftrafted  \  by  which  means  it  aflEorded  a  kind  of  fait 
of  vitriol,  that  feem'd  to  differ  very  little  from  the  vitriol  which 
had  been  calcined.  But  the  water,  put  upon  the  other  portion  of  cal- 
cin'd  vitriol,  was,  in  a  wide-moutlrd  veffel,  left  in  the  air  for  a 
month  or  fix  weeks,  after  which  time,  when  it  came  to  be  abftraft- 
ed,  it  afforded  many  drams  of  a  fait,  that  did  not  then,  nor  long  after 
look  at  all  like  common  vitriol,  or  like  the  other  *,  but  ihot  white 
almofl  like  falt-peter,  or  fome  other  untinged  fait.  Whether  this 
experiment  will  conftantly  fucceed,  and  at  other  feafons  of  the  year 
than  in  the  fummer,  wherein  'twas  made,  I  had  not  the  opportunity 
to  try  fully.  But  that  the  air  may  have  a  great  ihare,  in  varying 
the  falts,  obtainable  from  calcined  vitriol,  leems  the  more  probable 
becaule  we  had  a  parcel  ot  colcothar  that  had  lain  for  Ibme  years 
in  the  air,  fhelter'd  from  the  rain;  and  caufing  a  lixivium  to  be  made 
ofAty  we  found,  when  the  fuperfluous  moifture  was  exhaled,  that 
its  faline  particles  began  to  ihoot  into  fait  far  more  white  than  vi- 
trial,  and  very  different  from  it  in  its  figure  and  way  of  concretion. 
2.  Exaftly  weighing  an  ounce  of  the  colcothar  of  vitriol  of  copper 
carefully  dulcified,  and  left  in  my  fludy  at  Oxford^  during  the  months 
of  January  and  Fehruaryj  and  expofing  it  to  the  air  for  fbme  weeks^  we 
found  it  to  have  thereby  gained  four  grains,  and  about  a  quarter,  be-* 
fides  fome  little  duft  that  fluck  to  the  glafs..  This  experiment,  com- 
pared with  the  following,  will  fhew,  that  the  difference  of  airs,  fea- 
fons,. calces  of  vitriol,  or  other  circumftances,  may  produce  a  notable 
difparity  in  the  increafe.  of  the  weight  gain'd  by  the  bodies  expo- 
fed  to  the  air^ 
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3.  We  put  eight  ounces  of  foreign  vitriol,    calcined  to    a    deep  Nat.Hist. 
rednefs,  into  a   broad  flat  metalline  veffel,  and  fet  it  upon  a  flielf^ 
in  a  ftudy  that  was  feldom  frequented  •,    and  at  the  fame  time,    to 
obferve   what  increafe   would    be   made   by  expofing   to   the   air   a 
larger  fuperficies  of  the  powder,  with  regard  to  its  bulk,  we  put  into 
another  metalline  veffel,  fmaller   than  the  other,  only    two  ounces 
of  colcothar,  and  fet  it  on  the  lame  ftielt  with  the  other.  This  was^ 
done  on  March  12  ',and  on  June  25  we  weigh'd  thefe  powders  again,  and 
found  the  eight  ounces  to  have  gained  one  dram  and  feventeen  grains  j 
and  the  two  ounces  had  acquired  the  fame  weight  within  a  grain  j  then 
putting  them  back  into  their  former  veiTels,  we  left  them  in  the  fame 
place,  as  before,  till  jiuguft  24 ;  when  we  found  caufe  to  fuppofe,  that 
the  greater  parcel  of  colcothar  had  met  with  Ibme  mifchance,  either 
by  mice  or  otherwile  ^  but  the  lels  weighed  twenty  fix  grains  heavier 
than  it  did  in  June^  amounting  now  to    two  ounces  one  dram  forty 
two  grains  •,  having  increafed  in  lefs  than  fix  months  above  a  hundred 
grains,  and  confequently,  above  a  tenth  part  of  its  firft  weight.    No 
trial  was  made  to  difcover  what  this  acquired  fubftance  might  be,  left  we 
ihould  thereby  difturb  the  intended  profecution  of  the  experiment. 

4.  Becaulein  moft  of  thefe  experiments  of  fiibftances  expofed  to  be 
impregnated  by  the  air,  or  to  detain  its  faline  or  other  heterogeneous 
particles^  we  employed  bodies  prepared  and  much  altered  by  the  ope- 
ration or  the  fire,  we  thought  fit  to  make  fome  trials  with  fuch  as= 
were  unchanged  by  the  fire  ^  and  to  this  purpole,  we  took  feveral 
imall  lumps  of  a  marcafite,  which  was  partly  of  a  fliining,  and  part- 
ly of  a  darkifii  colour,  and  which  feemed  well  difpoled  to  afford  vitri- 
ol, amounting  to  two  ounces  •,  thefe  were  kept  in  a  room  where  they 
were  freely  acceflible  to  the  air,  which  was  efteemed  to  be  very 
pure.  After  the  marcafites  had  been  kept  in  this  room,  lomewhat 
left  than  feven  weeks,  we  weighed  them  again,  in  the  fame  balance^ 
and  found  the  two  ounces  increased  by  above  twelve  grains* 

5.  I  once  or  twice  obferv'd  the  fumes  of  a  fliarp  liquor  to  work  more 
fuddenly  or  manifeftly  on  a  certain  metal,  frifl:ainM  in  the  air,  than 
did  the  menftruum  it  felf  that  emitted  thofe  tumes  on  thofe  parts 
of  the  metal  it  covered.  And  a  chymift,  who  had  been  in  Hungary^. 
and  other  parts,  purpofely  to  vifit  mines,  afTured  me,  that  as  to  the 
ladders  and  other  wooden  work,  employed  in  one  or  more  of  the 
deep  Hungarian  mine?,  thofe  that  were  in  the  upper  part  of  the 
grooves,  near  the  external  air,  would,  by  the  fretting  exhalations,  be^ 
rendered  unferviceable,  in  a  few  months  j  whilft  fuch  ladders,  pieces 
of  timber,  &v.  which  were  employed  in  the  lower  part  of  the  mine,,, 
would  hold  good  for  two  or  three  times  hs  long. 

6.  A  certain  foft  but  confiftent  body,  about  the  bignefs  of  a  nutmeg,, 
chymically  prepared,  and  which,  in  the  free  air,  would  continually 
emit  a  thick  fmoke,  being  put  into  a  vial,  and  placed  in  a  middle 
fizM  reedier  on  our  pneumatic  engine,,  continued,  foe  ibme  time  ro 

affi)rdl 
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Nat.Hist.  afford  manifeft  fumes,  whilft  the  air  was  exhaufting,  till  at  length 
K^^y/'"^^   the  vifible   afcent  of  fumes,  out  of  the  vial,  quite   ceafed  ^  and  the 
matter  having  remained  for  lome  time  in  this  ftate,  the  fmoking  fub- 
fiance  was  (b  altered  as  to  emit  no  more  fumes,  not  only  when  the 
air  was  let  into  the  receiver,  but  for  a   confiderable  time  after  the 
vial  was  taken  thence,  till  it  had  been  removed  to  the  window  ^  where 
the  wind  blowing  in  frefli  air,  it  began  to  fmoke  as  formerly.    And 
this  fubftance  having  been  kept  in  a  large  glafs,  into  which  it  was  di- 
ftilPd,  at  leaft  for  five  or  fix  weeks,  ^ould  fmoke  very  plentifully 
upon  the  contaft  of  the  air,  yet  be  kept  from  fmoking,  tha  the  chy- 
mical  receiver  were  ftopp'd  but  with  a  piece  of  paper.     Nay,  farther, 
when  a  vial,  containing  Ibme  of  it,  was  put,  unftppp'd,  in  the  receiver 
of  our  air-pump,  clofe  luted  on,  tho'  no  exhauflion  were  made,  yet 
the  white  fumes  immediately  ceas'd  to  afcend,  as  if  the  fmoke  parti- 
cipated of   the  nature   of  fiame,   and  prefently  glutted   the  air,   or 
otherwife  made  it  unfit,  without  diminilhing  its  gravity,  to  raife  the 
body. 
Titinmtb       ^^^  ^^  "^^^  confider  the  generation  of  metals.    But  1  defign  not  to 
gfmltmhex'    examine,  whether  metals  and  minerals,  as  if  they   were  a   kind   of 
fffedto  the     fubterraneal  plants,  properly  grow  like  vegetables  ^  I  here  take  the 
Mir  in  their     growth  of  metals  in  a   loofe  popular  fenle,  wherein  a  metal   may  be 
^^'  laid  to  grow,  if  an  ailigned  portion  of  matter,  which  yet  either  dil- 

covers    no  metal,  or  but  iuch   a  quantity,  as,  being  expofed  to  the 

air,  will,   after  a  time,  afford  fbme,    or    a    greater  proportion   than 

it  had  before. 

.An  ancient  owner  of  mines  afTured  me,  he  could,  otherwife  than 

fftin^^^     upon  vulgar  conjefture,  prove,  that   minerals   grow    even    after   the 

veins  have  been  dug  ^  and  being  defired  to  let  me  know  his  proofs, 
he  gave  me  thefe  that  follow :  firft,  he  faid,  that  not  far  from  his 
houfe  there  was  a  tin-mine,  which  the  old  diggers  affirmed  to  have 
been  left  off,  fome  faid  eighty,  fome  a  hundred  and  twenty  years  ago  j 
becaufe  they  had,  by  their  wafhing  and  vanning,  leparated  all  the 
ore  from  the  reft  of  the  earth  \  yet,  of  late  years,  they  found  it  fb 
richly  impregnated  with  metalline  particles,  that  it  was  wrought  over 
again  with  very  great  profit,  and  prefer'd  to  fbme  other  mines  that 
were  firfl  wrought  without  haviwg  been  ever  fo  robb'd.  And  when 
I  objefted,  that,  probably,  this  might  proceed  from  the  lazinefs  and  un- 
skilfulnefs  of  the  workmen  in  thofe  times,  who  left  in  the  earth, 
the  tin  that  was,  or  might  be  feparated  ^  he  anlwered,  'twas  a  known 
thing  in  the  country,  that  in  thofe  times  the  miners  were  more  care- 
ful and  laborious  to  feparate  the  metalline  part  from  the  reft  of  the 
ore  than  now.  He  alfo  affirmed,  that  in  his  own  time,  fome  tenants 
and  neighbours  of  his,  having  got  all  the  ore  they  could  from  a 
great  quantity  of  ftuff  dug  out  of  a  tin-mine,  they  laid  the  remains  in 
large  heap*?,  expofed  to  the  air,  and,  within  twenty  five  years  after, 
found  them  lo  richly    impregnated,   that    they  wrought    them  over 
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again  to  better  advantage.  And,  laftly,  heafluredme,  that  in  a  work  Nat.Hist^ 
oT  hisown,  wherein  he  had  exercised  his  skill  and  experieixe  tofeparate  v^'^^'Ni^ 
all  the  particles  of  the  tin,  Irom  the  terreftrial  lubftances  dug  up  with 
it  out  of  the  vein,  he  causM  dams  to  be  made  to  flop  the  earthy  matter 
which  the  ftream  walhM  away  from  the  ore,  giving  pHflage  to  the  v^ater, 
after  it  had  let  fall  this  fubftance^  which  lying  in  heaps  exposed  to 
the  air,  within  lo  or  12  years,  and  fometimes  much  lefs,  he  examined 
this  or  that  heap,  and  found  it  to  contain  fuchftore.  of  metalline  parti- 
cles, as  invitev*  him  to  work  it  again,  which  he  did  with  profit.  Yet 
this  gentleman  was  fo  dextrous  at  leparating  the  metalline,  from  the 
other  parts  of  tin-ore,  that  I  cou'd  not  without  wonder  lee  what  fmall 
corpufcles  he  wou'd,  to  fatisfie  my  curiofity,  fever  from  vaft  quantities 
of  earthy  and  other  mineral  fluff. 

Relations  agreeable  to  thefe  I  received  from  another  very  ingenious 
gentleman,  who  was  skill'd  in  tin-mines,  and  lived  not  far  from  leveral 
of  them. 

I  was  the  more  follicitous  to  procure  an  information  about  the  growth 
of  this  metal,  becaufe  the  greatefl  part  of  that  ufed  in  Eurofe^  being 
met  with  in  England^  I  have  found  no  mention  made  of  the  growth  of  it 
in  foreign  writers. 

A  perfon  of  quality,  who  had  a  patent  for  feveral  lead  mines,  fup-     The  gnrnth- 
pos'd  to  contain  filver,   and  who  wrought  fome  of  them  himfelf  at  no  •f'^ 
fmall  charge,  yet  not  without  profit,  alfured  me,  that  the  lead-ore  which 
had  been  wrought,    and  laid  in  heaps,   did,  in  trail  of  time,  become 
impregnated  with  metal  again  ^    and,  as  experience  mamfefled,  proved 
worth  working  a  fecondtime.     And  indeed,  fome  minera lifts  deliver  it 
as  a  general  obfervation,    that  the  growth  and  fecond  generation  of 
metals,  is  more  manifeft  in  lead,  than  in  any  other  of  them.    Boccatius^ 
Certardm  delivers   it  as  a  thing  certainly   known   of  a  mountain  near 
Florence ;  that  "  if  the  lead-ftones  it  contains  be  dug  up,  others  in  time 
^  will  grow  in  their  places."    And  AgricoU  Ipeaking  of  the  growth  of 
mines  in  general,  tells  us,  that  "  the  palfages  of  them  have  in  a  fhort 
^  time  been  ftraitned,  and  grown   together  by  the  increafe  of  their 
"  matter/'    But  I  doubt  this  increafe  of  lead  is  not  obfervable  in  all 
mines  of  that  metal  ^  becaufe  a  gentleman,  whofe  houfe  was  feated  near 
leveral  lead-mines,  and  who  was  himfelf  owner  ot  one  or  two,  alfured 
me,   that  in  the  country  where  he  lives,   he  never  obferved  the  lead« 
ore  to  increafe,  either  out  of  the  veins,  nor  in  them  j   and  that  in 
fome  places,  where  ore  had  been  dug  30  or  40,  if  not  50  years  before,, 
he  perceiv'd  not  on  the  fides  of  the  palTages  whence  the  ore  had  been 
taken,  that  any  other  had  grown  in  its  ftead  j  or  that  the  paflages,  tho^ 
narrow  before,  were  fenfibly  ftraitned,  much   lefs  blockM  up.    And,, 
indeed,  if  there  were  no  other  arguments  in  the  cafe,  the  ftraitning  or 
the  ancient  pafTages  in  procefs  of  time,  wou'd  not  convince  me  of  the 
growth  of  metals  •  for  the  foils  that   abound  with  them  ulually  alf(> 
abound  with  waters^  which  are  commonly  imbibed  by  the  neighbouring 
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Nat.Hist.  earth;   and   this  water  is  expanded,   by  being  turned  into  ice;  and 

this  expanfion  is  made  with  an  exceeding  great  force,  by  which  it 
often  ftretches,  or  breaks  through  the  things  that  contain  it ;  whence 
'tis  probable,  that  fbmetimes  the  narrownel's  of  the  fubterraneal  pa/fa- 
ges  in  mines,raay  proceed  from  the  water  imbibed  by  the  furrounding  foil, 
and  being  frozen  m  iharp  winters  :  for  by  this  means  the  foil  muft  for- 
cibly endeavour  to  expand  it  (elf,  and  aflually  do  fo  in  the  parts  con- 
tiguous to  the  pafTage,  fince  there  it  finds  no  refifiance  ;  and  tho'  the 
expanfion  made  in  one  year  or  two  be  but  fmall,  and  therefore  not 
oblervM,  yet  in  a  fucceffion  of  many  winters,  it  may,  by  degrees, 
grow  to  be  very  confiderable.  But  Dr.  Browrty  in  his  travels,  fpeaking  of 
a  mine,  has  thele  words :  **  Some  paffages  in  this  mine  cut  thro*  the 
**  rock,  and  long  difufed,  have  grown  up  again  ;  and  I  obferv'd  the 
**  fides  of  lome  which  had  been  formerly  wide  enough  to  carry  their 
*^  ore  thorough,  to  approach  each  other ;  fo  that  we  pafs'd  with  diffi- 
*^  culty.  This  happens  chiefly  in  moid  places ;  and  the  paffages  unite 
**  not  from  the  top  to  the  bottom,  but  from  the  fides.'*  Upon  the 
whole ;  I  take  the  argument  drawn  from  the  increafing  ftraitnefs  of  the 
paffages  in  mines,  to  make  more  for  the  growth  of  metals,  than  what 
IS  much  relied  on  by  fome  writers,  who  urge,  that  in  churches,  and 
other  magnificent  buildings  that  are  leaded  over,  the  metalline  roofs, 
in  a  long  traft  of  years,  greatly  increafe  in  weight ;  fo  that  often  there 
is  a  neceffity  to  remove  them.  For  having  had  fome  occafion  to  ob- 
ferve  and  enquire  after  this  kind  of  lead,  I  foon  fufpefted,  that  the 
increafe  of  weight,  which  fometimes^  indeed,  may  be  very  great,  was 
no  clear  proof  of  the  real  growth  or  the  metal  it  felf.  In  that  which 
I  had  occafion  to  confider,  the  additional  weight,  as  well  as  bulk,  feemM 
to  proceed  from  fharp,  or  other  faline  corpufcles  of  the  timber  of  the 
buildings ;  which  by  degrees  exhaling  and  corroding  that  fide  of  the 
lead  whereon  they  faflened,  turned  it  with  themfelves  into  a  kind  of 
cerufe.  For,  i .  I  have  found  by  trial  purpofely  made,  that  woods  afford 
an  acid,  tho'  not  a  merely  acid  liquor,  capable  of  corroding  lead.  2. 
'Tis  known,  that  lead  turned  into  cerufe,  gains  confiderably  in  weight  j 
fome  fay  fix  or  feven  pound  in  the  hundred.  3.  From  the  fheets  of 
lead  that  have  very  long  cover'd  churches,  and  the  like  buildings, 
there  is  often  obtained,  by  fcraping,  a  large  proportion  of  white  lead, 
which  I  have  known  much  preferr'd  by  an  eminent  artifl,  to  common 
cerule,  when  a  white  pigment  was  to  be  employM.  And,  by  the  way, 
men  finding  this  cerufe,  not  on  that  fide  of  the  lead  which  is  expos'd 
to  the  external  air,  where  I  fcarce  ever  obferved  any,  but  on  the  infide 
that  lies  on  the  timber,  and  other  wooden  work,  it  may  difabufe  thofe 
who  fancy  this  cerufe  to  be  a  part  of  the  lead  calcined  by  the  beams 
of  the  fun.  And  if  to  this  be  added,  that  by  diftillation,  and  otherwife, 
I  have  found  caufe  to  fiifpcft,  that  alabafter  and  white  marble  may 
emit  fpirituous  parts,  which  will  invade  lead  ^  it  may  be  doubted, 
whether  what  CmUh  relates  of  the  great  intumefcence  of  the  leaden  bands, 
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wherewith  the  feet  of  ftatues  were  faften'd  to  their  pedeftals,  be  a  fure  Nat.Hist. 
argument  of  the  real  growth  of  that  metal  in  the  air.  K,y\^^^^^ 

I  cou'd  not  find  in  one  of  our  chief  iron-mines,  that  there  was  any  7*#  gnwit 
notice  taken  of  the  growth  of  iron  j  but  in  another  place  or  two,  •/  »'^' 
fome  who  deal  in  iron-ore  informed  me,  that  they  believe  it  grows,  and 
may  be  regenerated  •,  and  upon  that  account  one  of  them  fet  up  a  work 
contiguous  to  fome  land  of  mine,  to  melt  over  again  the  remainder  of 
ore  that  had  been  already  wrought  at  a  great  diftance  from  that  place; 
and  had  for  Ibme  ages  lain  in  heaps  expos  d  to  the  free  air.  But  of  the 
growth  of  iron  in  the  ifland  of  Ilva  in  the  Tyrrhene  fea,  near  the  coaft 
of  Tufcanyy  not  only  ancient  writers,  zsFlhy  2ind  Strabo^  take  particular 
notice;  but  modern  mineralifts  of  very  good  credit,  as  FaBopim  and  Oe- 
ffdfinm.  The  latter  tells  us,  that  ^  an  incredible  (quantity  was  there 
"  produced  in  his  time ;  and  that  even  the  earth  which  they  throw  up 
**  in  digging  the  vein,  after  a  while  becomes  a  vein  it  felf.  *'  jiffricoU 
gives  us  the  like  account  of  a  place  in  Germany  \  and  the  learned  Joh. 
Gerhardm  allures  us,  he  was  told  oy  one  who  dug  m  the  iron-mines  near 
Ambergy  that  "  the  mere  earth  there  dug  up  with  the  ore,  being  mixM 
"  with  the  drofs  of  the  iron,  and  thrown  in  heaps,  exposM  to  the  fun, 
**  and  the  rain,  ufually  in  15  years  time  afforded,  by  melting,  a  thin 
**  kind  of  iron  fit  only  for  plates." 

In  a  French  colleftion  of  voyages,  publiftied  by  a  perfon  of  great  cu-  'j^'  gnvth 
riofity  andioduftry,  there  is  an  account  given  by  a  gentleman,  of  a  late  vj'"^^* 
Toy  age  he  made  to  Peru.  This  gentleman  informs  us,  that  the  beft  filver 
in  all  the  Indies^  and  thepureft,  is  that  of  the  mines  of  Potof-^  where 
they  draw  this  metal  even  from  the  mineral  earths-,  which  were  for- 
merly thrown  afide,  when  the  ground  was  opened,  and  the  grooves  and 
ihatts  in  the  mountains  made ;  metal  having  been  obferv'd  to  be  form'd 
in  them  afrefti  fince  thofe  times ;  which  fuificiently  fliews  the  propen- 
fity  of  the  foil  to  the  produftion  of  this  metal :  yet  'tis  true,  adds  he, 
that  thefe  impregnated  earths  yield  not  fb  much  as  the  ordinary  ore 
found  in  veins  betwixt  the  rocks.  .  , 

As  for  the  growth  of  gold,  the  inquiries  I  have  yet  made,  among  ^f^j^^^^ 
travellers,  give  me  no  great  fatisfaftion  about  it ;  and  tho'  I  have  dil- 
cours'd  with  feveral  who  had  been  zt  Guinea^  CongOy  and  other  parts  of 
jifric^  where  much  gold  is  to  be  had  ;  yet  I  cou'd  not  learn,  that  they, 
or  any  acquaintance  of  theirs  among  the  native?,  had  fcen  any  mines 
or  veins  of  gold.  And  afterwards  meeting  with  a  learned  traveller, 
who  had  carefully  vifited  the  famous  gold-mine  ^XCrcmnitz.vaHtmgary^ 
he  aiTured  me,  he  couM  not  learn  from  the  miners,  whethe-  or  no  the 
ore  of  gold,  c^r.  did  really  grow,  or  were  regenerated  in  traft  of  time, 
by  being  expos'd  to  the  air,  or  upon  any  other  account.  But  the  grand 
overleer,  who  was  lord  of  part  of  the  foil,  told  him,  that  bethought 
the  whole  mountain  abounded  with  particles  of  gold ;  and  therefore 
when  the  diggers  had  almoft  exhaufted  a  vein,  he  there  caft  in  large  '  • 
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iJAT.Hisr;  quantities  of  earth,  and  fell  to  work  upon  other  iieighbouring  places- 
^•■VTW  whilft  that  earth  being  kept  there,  as  in  a  refer¥atory,wou'd  afterwards 
afford  gold  as  the  mine  had  done  before.  And  a  late  Cermim  profeffor 
of  phyfic  fays,  that  "  at  Corhac^  a  city  of  Wefiphalia^  they  melt  gold  out 
**  of  their  heaps  of  earth  once  in  four  years ;  in  which  time  they  find 
'*  it  generated  afrefli."  "  The  common  yellow  earth  of  the  country 
•*  near  Cremnitx.^  fays  Dr.  Brawrty  in  his  travels,  efpecialiy  of  the  hills 
"  towards  the  weft,  altho'  not  efleemed  ore,  affords  fome  gold.  And 
"  in  one  place,  I  faw  a  great  part  of  a  hill  dug  away,  which  had 
"  been  cafl  into  the  worts,  wafh'd  and  wrought  in  the  (arae  manner 
**  as  pounded  ore,  with  confiderable  profit.*'  I  have  alfo  Ibme  fine  gold 
that  never  endured  the  fire,  taken  out  of  tin-ore.  But  whether  it  be 
the  contaft  or  operation  of  the  air,  or  fome  internal  difpofition,  ana- 
logous to  a  metalliue  feed  or  ferment,  that  caufes  this  increafe  in  metals 
1  dare  not  be  pofitive  \  tho*  the  probable  intereft  of  the  air  herein* 
will  fufficiently  excufe  my  alledging  thefe  inftances,  as  favourable  to 
my  fufpiciou,  till  fuither  experience  ihall  have  more  clearly  inftni^ed 
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SECT.    I. 

IK  propofiiig  my  conjeQures  about  the  virtues  of  gem%  I  fhall  not 
fuppole  the  truth  of  thofe  wonderful  properties  that  fome  have 
afcribed  to  them ;  tho'  not  only  writers  of  natural  magic,  but 
grave  authors,  have  appeared  in  their  favour.  For  my  part,  I  never 
faw  any  great  matters  performed  by  thofe  coftly  Aones,  that  are  ufually 
worn  in  rings  \  yet  becaufe  phyficians  have,  for  many  ages,  received  the 
fragments  of  precious  ftones    into  fome  of  their  moft  celebrated  cor*  J 

dial  compofitions  ^  and  becaufe  many  eminent  men,  and  fome  virtuofi 
of  my  own  acquaintance,  have  informed  me  of  very  confiderable  efFeils 
of  Ibme  gems  upon  their  own  particular  obfervations  ^  and  laftly,  be- 
caufe it  is  not  impoflible  that  ibme  of  the  Ibfter  ftones  may  have  con- 
fiderable operations  upon  the  human  body,  a  few  of  which  I  am  my  felf 
convinced  of,  I  dare  not  indifcriminately  rejefl;  all  the  medicinal  virtues 
that  tradition,  and  the  writers  upon  precious  ftones,  have  alcribed  to 
them  :  but  fufpefting  moft  of  their  relations  to  be  fabulous,  I  wholly 
aim  to  a/Hgn  a  caufe  of  thofe  virtues  afcribed  to  gems,  which  expe- 
rience warrants  to  be  real  and  true. 

Having  thus  explained  in  what  lenle  my  thoughts  as  to  the  virtues 
of  precious  ftones  are  to  be  underftood,  I  come  to  propole  my  hypo- 
thefis  about  them  •,  the  fubftance  of  which  may  be  comprized  in  thele 
two  particular?.    Firft,  many  gems  and  medicinal  ftones,  either  have     Gemt  mn 
once  been  in  a  fluid  ftate,  or  are  in  part  made  up  of  fuch  fubftance^  as  •nccflmd.snd 
were  formerly  fluid.    Secondly,  many  of  the  real  virtues  of  fuch  ftones  *JJJ^^/f,^jiJ^^/I 
may  probably  be  derived  from  the  mixture  of  metalline,  and  other  mine-  ^J^i  matttrl 
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Nat^Hut.  ral  fubftances,  ufually  incorporated  with  them;  whilft  the  great  varf- 
v/^^V*^*^     ety  and  efiicacy  of  thofe  virtues  may  be  owing  to  fome  happy  con- 
current   circumftauces^  of  that  commixture.    The  former    of  theft 
heads^  felates  properly  to  the  origin  of  gems  ;  and  the  latter,  partljr 
to  that,  and  partly   to  the  kinds  and  degrees  of  their  virtues. 

But  that  any  gem%  efpecially  the  hardeft  fort,  ftiould  have  a  later 

beginning  than  the  earth  it  felf,  will,  probably,  appear    a  paradox ; 

and  I  doubt  not  it  will  pafs  with  many  for  a  great  one,  that  fome  of 

tbefe  hardeA  of  {olid  bodies,  ihoulc{  have  once  been  fluids;  but  the 

following  cbnfidefationsf  will  cduntentince  this  hypothecs. 

Tkmgms        And  firft,  the  tranfparency  of  diamonds,  rubies,  fapphires,    c^r.  a- 

wen§Mce        ^ecb  very  well  with  this  conjefture,  and  thereby   leems  to  favour 

J^^^^V^     It ;  for  'tis  not  fo  likely,  that  bodies  which  were  never  fluid,  fliould 

jhtTfrgr^^fr     ^^^^  their  conflituent  parts  fet  in  the  order  requifite  to  tranfparency 

^^^  ^   as  thoik  that  were  once  in  a  liquid  form  ;  during  which  it  is  eafie 

for  the  rays  X)f  light  to  make  themfeWes  paffages  every  way,  and 
difpofe  the  folid  corpufcles  after  the  manner  necelfary  to  the  confti- 
tution  of  a  tranfparent  body.  Thus  we  fee,  that  filver  diffolved  in 
AquafortiSy  or  lead  in  fpirit  of  vinegar,  having  thereby  had  their  par- 
tides  reduced  to  a  fluid  ftate,  thofe  particles,  tho'  before  opake,  are 
fo  difpofed  as  to  make  not  only  a  diapanous  folution,  but,  if  defired, 
tranfparent  cryftals;  and  the  experiments  that  chymifts  ufually  make 
with  theli!  metals,  I  have  made  with  feveral  fionesv  But  this  argur 
ment  is  produced  rather  to  confirm,  than  prove  my  conjefture. 
mgmmiiu.,  2^'y>  The  origin  I  affign  to  gems,  may  be  alfo  countenanced  by 
the  external  figuration  of  leveral  of  them.  For  we  plainly  lee,  that 
the  corpufcles  of  nitre,  alum,  vitriol,  and  even  common  lalt,.  being 
fuffered  to  coagulate  in  the  liquors  wherein  they  floated  befoie,  will' 
•  convene  into  cr)'ilals  of  curious  and  determinate  fliapes.     And  the  like 

I  have  tried  in  feveral  metalline  bodies,  diffolved  in  their  refpe£live 
menftrua.  But  unlefs  a  concreting  ftone,  or  other  like  body,  be  either 
furrounded  with,  or  in  great  part  contiguous  to  a  fluid,  'tis  not  eafie* 
to  conqeive  ho.v  it  iliou Id  acquire  a  curious,  angular,  and  determinate 
Sgure.  For  concrofcent  bodies,  if  they  have  not  room  enough  in  an 
?.mbient  fluid  for  the  raofl  fuitable  ranging  of  their  parti^,  cannot 
caft  thcmlelves  into  fuch  fine  and  regular  flinpes  as  feveral  gems  feem 
»  affeft  ^  but  the  matter  they  confift  of,  mufV  conform  to  the  figures- 
of  tlie  cavity  that  contains  ft,  which,  in  this  cafe,  has  not  lo  much 
?he  nature  of  a  womb,  as  of  a  mould.  Thus  we  fee  fait- peter,  and 
&veral  other  falts,  if  the-  water  they  were  diflfolved- in  be  too  far 
exhaled,  before  they  are  fuffered  to  flioot,  will,  if  the  liquor  fill  the 
glafsy  fometimes  coagulate  into  a  maf%  fafliion'd  like  the  infide  of 
!fhe  containing  veffel  ;  or  if  a  confiierable  quantity  of  liquor  renrnn  after 
the  coagulation,  that  part  of  the  nitre  which  was  reduced  to  con- 
crete next  the-  glafs,.  will  have  the  flu^pe  of  the  internal  furface 
tiilfiftof^.hut:  the::cryj&als  contiguous  to  the  remaiuingL  liquor,  having 
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a  fluid  ambient  to  fhoot  in,   will  have  the  part  of  their  bodies  con-  Nat.HisT' 
tiguous  to  the  liquor,  curioufly  formed  into  iLich  prifmatical  Ihapes  as 
are  peculiar  to  nitre. 

To  apply  this  to  gems.  That  many  kinds  of  them  have  geometrical  and 
determinate  Ihapes,  1  have  often  oblei  vcd,  in  viewing  them  as  nature 
produced  them  j  for  1  have  had  the  good  fortune  to  take  feveral  out 
of  their  wombs.  And  upon  freeing  a  large  number  of  Indian  granats 
from  a  lump  of  heterogeneous  matter,  whofe  diftinft  cavities,  like  fo 
many  cells,  contained  ftones^  on  fome  ot  tlieir  furfaces  appeared  tri- 
angles, parallelograms,  &c.  And  from  the  rock,  whence  thofe  ftones 
•  chiefly  come,  that  are  commonly  called  Briftol  ftone?,  I  procured  a 
number  of  them  to  be  dug  up  in  my  prelence  ^  many  of  which  ap- 
peared to  be  curioufly  and  deferminately  figured,  much  I'ke  Ibme  cry- 
flals  of  nitre  that  I  have  taken  pleafure  to  compare  with  them.  And 
the  like  configuration  I  have,  alfo,  obferved  in  many  G?r»/7fc  diamonds  ; 
and  particularly  in  a  fair  large  one  found  growing,  with  many  lelTer, 
in  Ireland.  Nor  is  it  only  in  thefe  fofter  gems,  that  this  curious  fi- 
guration may  be  met  with  •,  for  I  found,  among  many  ftones  which 
I  took  to  be  rubies,  and  which  are  exceeding  hard,  a  confiderable 
number,  whofe  figure,  tho'  not  the  fame  with  the  Crmijh  and  Irijh 
ftones,  were  yet  fine  and  geometrical.  And  the  like  I  have  obferved 
even  in  diamonds  themlelves  ^  and  particularly  in  a  large  one 
that  was  rough,  I  perceived  the  furface  to  confift  of  feveral 
triangular  planes,  not  exaftly  flat,  but  including,  as  it  were,  Imaller 
triangles  within  them  ^  that  for  the  moft  part  meet  at  a  point,  and 
feem  to  conftitute  a  very  obtufe,  folid  angle.  Encourag'd  by  this,  I 
examined  feveral  other  rough  diamond?,  and  found  moft  of  them  to 
have  angular  and  determinate  fliapes,  not  unlike  thofe  already  men- 
tioned. And  having  thereupon  confulred  an  expert  jeweller,  he  told  me,. 
he  generally  found  them  to  be  iliaped  like  that  1  ihewed  him  -,  and  add- 
ed, that  fuch  a  fliape  was  the  mark  by  which  he  ufually  juJg'd  a  ftone 
to  be  a  right  diamond,  if  Jie  had  not  an  opportunity  to  examine  it 
by  the  hardnefs. 

And,    in    favour  of    the    comparifon    betwixt    the    coagulation  of 
falt-peter  and   that  of  gems  •,    having  once   made  an  odd  menftruum,. 
wherein  I    was  able  to  dilTolve  precious  ftone?,  there  fliot  in   the   li- 
quor p'.etty  large  cryflaU,  fo  iranfparent  and  well   fliap'd,  that  they 
mig?it  eafiiy  have  pafs'd  for  thofe   of  nitre,   but  were,    neverthelef^, 
infipid.     And  1  have  often  taken  notice  in  fuch  ftones  as  the  Bnfiol 
diamonds,  that  tho^  the  parr,   which   may   be  look'^d  upon  as  the  up- 
per, were  curioufly  fii^ur  d  with  fix  fmooth  fide?^,  which,  at  fche  top, 
ihaped  off  lo   as  to  make  fix  triangles,   that  terminated  like  thofe  ef 
a  pyramid  in  a  point  -^  yet  that  which  may  be    look'd  upon  a«  the* 
root,  or  lower  part   of   the  ftone,.  was  much  lefs  tranfparent,.  and  of 
an  irregular  figure:  the  reafon  of  which,  fecms  to  be,  that  this  being 
the  part  whereby  the  ftone  adhered  to- its  womb^^was  fulledby/the? 
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Nat.Hist.  inuddinefs  thereof,  and  reduced  to  conform  it  lelf  to  the   fliape  of 

the  contiguous  cavity  j  whilft  the  upper  part  of  the  flone  was  not 
only  form'd  of  the  clearer  portion  ot  the  petrefcent  juice,  before  the 
wateriih  vehicle  was  exhaled,  but  had  room  and  opportunity  to  Ihoot 
into  the  curious  figure  belonging  to  its  nature.  And  this  is  much 
more  conlpicuous,  where  many  of  thefe  cryftals  grow  in  clufters  out 
of  one  mineral  cake  or  lump.  Thus  I  have  feen  it  in  thofe  fbft 
tranlparent  concretions  which  Ibme  of  the  late  mineralifts  call  Fluores  j 
and  particularly  in  a  very  fine  mineral  lump  ihew'd  me  by  a  ^eat 
prince.  For  this  mafs  confifted  of  two  flat  parallel  cakes,  that  teem- 
ed compofed  of  a  dirty  kind  of  cryftalline  fubftance,  and  out  of  each 
cake  there  grew,  towards  the  other,  a  great  number  of  ftoaes,  fome 
of  which,  by  their  coheiion,  kept  the  two  cakes  together  \  and  moft 
of  thefe  ftones,  having  each  or  them  a  little  void  fpace  about  it, 
wherein  it  had  room  to  ihoot  regularly,  were  geometrically  ihap'd 
and  coIourM  like  a  German  amethyft.  And  I  have  my  felf  a  pretty 
large  ftone,  taken  up  here  in  Englandj  which  confifis  of  four  parts  j 
the  lowermoft  whereof  is  a  thin  broad  flake  of  courfe  ftone,  only  adorn- 
ed here  and  there  with  very  minute  glittering  particles,  as  if  they 
were  of  a  metalline  nature  •,  over  this  is  fpread  another  thin  white 
opake  bed,  which  is  fo  inclos'd  between  the  former  part  and  the  two 
others,  that,  without  defacing  the  ftone,  1  cannot  well  examine  it. 
The  third  confifts  of  a  heap  of  minute  cryftals,  exceedingly  thick 
ier,  which  therefore  look  whitifh  •,  having  little  or  no  tinflure  of  their 
own  •,  and  this  part,  like  the  former,  is  not  much  thicker  than  a 
barly  corn.  The  fourth  and  uppermoft  part,  which  feems,  in  great 
meafure,  tobe  the  fame  cryftals,  that,  as  they  grow  higher  and  fpread, 
acquire  a  deeper  colour,  is  made  up  of  a  large  number  of  amethyfts, 
Ibme  paler,  and  others  highly  tinged^  which  are  of  very  different 
figures  and  magnitudes,  according  as  they  feem  to  have  had  conveni- 
ciiry  to  ihoot  ^  thefe,  at  one  end  of  the  ftone,  lie  in  a  flat  bed,  fcarce 
e:;:;eJing  a  barly-corn  in  length,  whilft  thofe,  at  the  other  end,  ihoot 
up  to  a  confidcrable  height  into  figurM  cryftals,  fome  of  them  as  big 
as  the  end  of  my  little  finger,  which  were  the  moft  deeply  colourM, 
being  alfo  of  a  great  hardnefs-,  for  I  found  they  would  eafily  cut 
gln(s. 

I  remember,  alfo,  that  from  a  famous  quarry  which  ftood  near  a 
fpring,  that  had  a  petrclcent  faculty,  1  caus'd  feveral  folid  pieces  of 
rough  opake  ftone  to  be  broken,  in  hopes  of  finding  fome  finer  juice 
therein  conaulated  into  fome  finer  fubftances*,  and  accordingly  I  ob- 
ferved,  that  in  fcvernl  places  the  folid  mplfy  ftone  had  cavities  in  it, 
nil  about  the  fides  whereof  there  grew  concretions,  which,  by  their 
limpidity  and  curious  ihapc,  feem'd  to  have  been  fome  finer  petre- 
fcent fluid,  that  by  a  kind  of  percolation  thro'  the  fubftance  of  the 
groffer  ftone,  had,  at  length,  arriv'd  at  thofe  cavities  ^  and  upon  the 
evaporation  of  the  fuperfluou%  aqueous  parts,  or  by  their  being  foak'd 
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sp  by  the  neighbouring  ftoae,  had  an  opportunity  to  flioot  into'thefe  Nat.Hist. 
fine  cryftals  \  which  were  lb  numerous,  as  quite  to  overlay  the  fides  w/^"V^Nmi 
of  the  cavities.  And  an  ancient  digger  in  thel'e  quarries  told  me,  he  had 
ibmetimes  met  with  greater  quantities  of  them  \  and  prefented  me  with 
a  large  lump  or  mafs,  made  up  of  numerous  heaps  of  loft  cryftals 
flicking  to  one  another,  but  none  of  them  to  any  part  of  the  rock  \ 
io  that  they  leemed  to  have  been  hafiily  coagulated  in  fome  cleft  or 
cavity,  as  it  were  in  a  mould ;  where  meeting  and  mixing,  before  con- 
cretion, with  fome  loofe  particles  of  clay,  the  mafs  might  thereby 
be  dilcoloured.  And  our  argument  drawn  from  the  figuration  of  tranlpa- 
i^&DX.  fiones,  may  be  much  firengthened  by  that  coalition  I  have  fome- 
times  obferved  of  two  or  more  fuch  ftones  \  and  the  congruity  in  the 
ihape  of  fome  of  them,  to  the  figures  of  the  contiguous  parts  of  the 
others,  that  leemed  to  have  been  tbrmed  after  them. 

Sdly^  The  internal  texture  of  thel'e  gems  alfo  favours  our  hypothefis  j 
fome  of  them  feeming  much  to  imitate,  in  their  coagulation,  leveral  of  ^^^^*   ^^^^ 
thoie  fubftances,  which  I  have  obferv'd  were  once  fluid.    'Tis  eafily  ob- 
ierved,  that  common  fait  may  coniift  of  fmall  faline  particles,  which  by  a 
convenient  juxta-pofitionareaffociated  into  great  lumps,(everal  of  which 
have  a  cubical  figure.  And  that  fuch  coalitions  of  particles  may  conftttute 
fblid  and  confiderably  hard  bodies,  I  have  tried  by  breaking  fome  of 
the  larger  cubes  offal-gem,  and  the  lumps  of  Mayo  fait-,  whereof 
the  firft  is  foffil,  the  other  marine,  and  both  natural.  I  have,  like  wife, 
found  by  trial,  that  tho'  filver  diifolvM  in  Acfua,  fortu^  ufually  appears  to 
ihoot  into  flat,  and  exceeding  thin  flakes^  yet 'tis  very  poflible  lb  to 
order  the  coagulation,  that  many  of  thefe  thin  plates  fliall,  in  their 
convention,  have  their  flat  iides  lb  placed  over  one  another,  as  to  make 
up  pretty  large  and  clear  cryftals,  whole  very  outfides  will  be  finely 
figured.     And  as  thefe  are  not  the  only  fluid  bodies  I  have  brought 
to  coagulate  into  fuch  a  flaky  fubftance,  I  began  to  fufpeft  that  many 
tranfparent  minerals  may  have  the  like  texture  •,    and  in  fome  diapha- 
nous kinds  oi  talc,  whole  outfides  were  regularly  figured,  1  found  en- 
couragement to  try,  whether  even  fome  gems,  notwithftanding  their 
hardnefs,  might  not  have  luch  an  internal   figuration.     I  was  not  de- 
terred from  this  enquiry  by   its   being  generally  fuppofed,  that  gems  : 
are  of  an  uniform  texture  •,  and  that  there  muft  be  an  immenfe  thinnefs 
in  the  plates  which  compofe  tranfparent  ftoiies;  fince  no  fuch  thing  as 
plates  had  been  difcovered  by  the  moftcuriouseye:  and  men  having  allow'd 
all  gems  to  be  uniform  in  their  texture,  without  any  grain  or  fibres  more 
than  there  are  in  gold.     But  as  to  this  thinnefs  of  the  plates,  I  remem- 
ber I  have  feveral  times  held  a  piece  of  good  Mufcovy  glafs  ;igainft  the 
light,    lb  thin,  that  a  curious  eye  cou'd  Icarce  difcover  the  plate  it 
felf,  which  therefore,  by  no  means  ieemed  capable  of  being  fplit  •,  yet  in 
this  cafe  I  have  fometimes  fubdivided  it  beyond  expeftation.     And  hav- 
mg  carefully  examined   Ibme   ftones,   that  had  geometrical  figures  on 
jart  of  their  furfaces,  and  which  1  had  reafon  to  think  were  once 
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Nat.Hist.  fluid  Tubftances,  I  manifeftly  perceived,  with  my  naked  eye,  feveral  pa- 
~    "       rallel  commiirures  therein  j  which  feemed  plainly  to  be  made  by  the 
contiguous  edges  of  little  thin  plates  of  fione,  that  appeared  to  lie  one 
over  another,  almofl  like  the  leaves  of  a  book  a  little  opened. 

I  remember  alfo,  that  by  holding  a  large,  rough,  grizolette,  that  is, 
a  hard  gem  of  a  bluiih  colour,  brought  from  Eafi-Indiay  againft  the 
light,  and  curiouQy  obferving  it,  I  have  fometimes  plainly  dilcovered  a 
grain,  as  they  call  it,  therein  ^  according  to  the  tendency  whereof,  I 
have  been  alfured  by  a  skilful  artift,  who  uled  to  make  leals  of  thele 
flones,  that  they  wou'd  ulually  Iplit.  I  forbear  to  urge,  that  in  lome 
other  precious  flones  cut  and  polilhed,  as  particularly  the  hyacinth  and 
fapphire,  by  turning  them  leveral  ways  to  the  light,  I  have  obferv'd 
commiflures  fo  fine,  as  not  to  prejudice  the  entirenefs  of  the  ftone  for 
the  lapidaries  purpole  ^  becaufe  the  phenomenon  is  far  lefs  confiderable 
than  what  I  have  often  oblerved  inNew-EngUjh  granats;  wherein,  efpe- 
cially  when  they  are  broken,  the  edges  and  commilfures  of  the  thin 
plates,  or  flakes,  whereot  they  confifted,  are  very  eafily  difcemable. 
And  to  try  whether  this  obfervation  wouM  hold  even  in  the  hardeft 
fliones,  I  had  recourfe  to  a  pretty  large,  unwrought  diamond ;  which 
being  placed  in  a  microicope,  fliew'd  me  the  commilfures  of  the  flakes 
I  looked  for,  whole  edges  were  not  ib  exaflly  difpos'd  into  a  plain, 
but  that  lome  of  them  flood  very  fenfibly  extant,  like  little  ridges, 
broad  at  the  top,  above  the  level  of  the  reft.  And  thele  parallel 
flakes,  with  their  commilfures,  I  cou'd  in  a  large  diamond  plainly  dilcern, 
even  with  my  naked  eye.  And  further,  an  eminent  jeweller,  and  another 
artificer,  whofe  trade  it  was  to  polilh  and  cut  diamonds,  alfured  me, 
upon  their  repeated  and  coi?ftant  experience,  that  'twas  almoft  impo/Iible 
to  fpHt  diamonds  fmoothly,  in  a  direftion  contrary  to  their  grain  ;  but 
eafily,  and  at  one  fingle  flroke,  with  a  fteel  tool,  when  once  they  had 
found  in  what  line  their  inftrument  fliould  be  impelled.  By  this  'tis 
evident,  that  diamonds  them  lei  ves  have  a  grain,  or  fl:<ky  coritexture, 
not  unlike  that  of  wood,  which  will  readily  be  granted  to  confill  of 
aflimilated  water  or  juices,  that  having  been  ov.ce  fluid,  were  fit  to 
have  their  particles  lb  rang\l  or  dil'posM,  as  to  conftitute  a  body  far 
more  eafie  to  be  clef:  alo-ig  the  direilion  of  its  fibre%  than  in  a  way 
contrary  thereto.  And  I  remember,  that  liaving  obferved  in  a  rough 
diamond,  which  I  purpofcly  examined,  the  flikes  whofe  edges  were 
tcrmiiiated  in  one  of  its  plain?,  to  be  far  from  running  parallel  to 
thole  whole  edges  compos'^d  aiiOther  •,  I  imagnied,  thut  if  ihis  diamond 
we;e  to  be  clefr,  it  wouM  not  be  fmoothly  Iplit  into  two  pi  'ces,  becaule 
the  commilfures  probably  made  angles  in  the  body  of  the  ftone  ^ 
and  accordingly,  I  learnM  of  a  diamond-cutter,  that  he  lomet^mes  met 
with  ftones,  which  baifled  all  Jiis  skill,  and  wou'd  by  no  means  iplit,  like 
other-,  iiito  two  parts  ;  but  before  they  were  cleft  quire  thoroui»h,  break 
in  pieces.  And  this  dilpofition  in  the  ftone  he  couM  not  certainly  fore- 
lee. 
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4rA/y,  It  feems  not  improbable,  that  the  colours  of  fotne  gems  are  NAT.Hist. 
a4ventitious,  and  were  imparted  to  them  either  by  fome  tinging  mineral  ^^^T^O*^ 
juice  or  exhalation,  whilft  the  ftone  was  either  in  folutis frincifiu^  or  of  j^^y^2^ 
an  open  textuf^.     And  this  argument  is  too  confiderable  to  be  (lightly  ^^gy^ffi^i,, 
pafs'd  over.    For  in  the  firft  place,   a  multitude  of  gems  have  been 
deprived  of  their  colour,  by  continuing  long  in  the  fire  ^  and  the  expe- 
rienced BoettM  de  Boot  affirms,  that  all  gems  will  lofe  their  colour  bjT 
this  means,  except  Bohemian  granats.    How  far  this  may  hold  true,  I 
have  not  had  opportunity  thoroughly  to  examine ;  but  I  well  remember, 
that  having  purpofely  expos'd  feveral  gems  in  a  crucible,  to  a  mode- 
rate fire,  iome  of  them  Teemed  to  have  their  tinfture  much  impairM^ 
and  others  quite  deftroyed  thereby.    But  if  thefe  trials  be  not  warily 
made,  they  may  eafily  impofe  upon  us  •,   efpecially  if  we  do  not  con^ 
fider  the  nature  and  caufe  of  whitenefs :   for  any  diaphanous  body,  as 
far  as  I  have  yet  obferved,  being   divided  into  a  multitude  of  very 
minute  parts,  and  confequently  acquiring  a  multitude  of  diftinft  fur- 
faces,  which  briskly  refleft  the  light  every  way  outwards,  will  appear 
to  have  a  white  colour,  more  or  lefs  vivid,  as  the  particles  are  more 
or  lefs  numerous,  minute,  and  otherwife  fitted  to  fcatter  the  incident 
rays.    Thus  fine  f^cnict  glafs  reduced  to  powder,  will  be  white  \  and  even 
red  ink,  if  fo  fliaken,  as  to  be  brought  to  a  froth,  confifting  of  many 
minute  bubbles,  will  ftem  whitiih :  whence,  if  by  too  hafty  an  ignition 
or  refrigeration  of  the  gems,  they  come  to  be  flaw'd  with  innumerable 
little  cracks,  they  may   be  thought  to  become  white  by  having  their 
tin&ure  driven  away  ^  when  their  whitenefs  really  proceeds  from  the 
multitude  of  thofe  little  flaws,   which  are  fingly  unpcrceived  j    and  this 
the  rather,  becaufe  the  body  may  ftill  retain  its'  former  Ihape,  or  liem- 
ing  entirenefs.    To  illuflrate  this,  I  have  fometimes  heated  a  piece  of 
cryflal  red  hot  in  a  crucible,  and  then  quenched  it  in  cold  water  5  for 
even  when  the  parts  did  not  fall  afunder,  but  the  body  retained  its 
former  ihape,  the  multitude  of  little  cracks  that  were  by  this  ope- 
ration produced  in  it,  made  it  quite  lofe  its  tranfparency,  and  appear 
a  white  body.    In  making  this  experiment,  the  multitude  of  the  flaws 
produced  may  be  rendered  more  vifible,  if  the  lieated  cryftal  be  wa- 
rily and  dexteroufly  quenched  in  a  very  deep  Iblution  of  cochineal, 
made  with  fpirit  of  wine  \  whereby,  if  the  operation  be  well  performed, 
enow  of  the  red  particles  of  the  folution  will  get  into  the  cracks 
of  the  cryftal,  to  give  it  a  pleafing  colour. 

(1.)  The  colours  of  leveral  gems,  when  not  deftroyed  by  fire,  will 
be  altered  thereby ;  which  happening  to  feveral  foflil  pigments,  and 
other  bodies,  confeffedly  mineral,  argues  a  mixture  of  mineral  fubflan- 
ces  in  the  ftones,  whole  colours  receive  thofe  alterations  j  for  there 
may  be  a  change  of  colour  produced  by  the  fire,  without  any  alte- 
ration of  the  tinging  parts  confidered  in  that  capacity.  Thus  by  flam- 
ing the  heated  gem,  in  very  many  parts,  a  degree  of  whitenefs  or 
palenefs  emerging  thereupon,  may  fomewhat  change  its  former  Co«- 
VoL.  III.  P  lour* 
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Nat.Hist.  lour :    but  this  alteration  being  only  a  kind  of  dilution,   is  not  that 

which  I  here  mean.    I  have,  by  expofing  Jnd'nm  granats,  in  a  crucible, 

to  the   fire,    found    them    exchange  their  reddiih  colour  for  a  dark 

and  dirty  one,  like  that   ot  iron  long  kept  in  the   air.     And  having 

kept  fome  pieces  of  agate  prettily  adorned    with   waves  of  different 

colours,  for  a  competent  time  in  the  fire,  I  found,  that  the  greateft 

part  of  the  agate  feem'd  to  be  deprived  of  its  tinfture,  and  reduc'd  to 

a  plealant  whitenefs.    But  in  fome  places,  where  there  were  ftains  of 

a  different  kind  from  the  reft,  and  where  there  run  little  veins  that 

1  fufpefted  to  be  of  a  metalline  nature,  the  colour  was  not  deftroy- 

ed,  but  changed  •,  and  the  veins  of  the  pigment  acquired  a  deep  red- 

nefs,  which  they  will  retain,  if  let  alone-,  tho'  1   was   induced,   by 

fome  trials  I  made  on  other  pieces  of  Indian  agate,  to   think,    that 

even  thele  metalline  tinftures  might  be  driven  away  by  a  more  laft- 

ing  fire,  fo  as  to  leave  the  ftones  purely  white.  A  like  change  of  colour  is, 

likewife,  found  in  fome  other  ftones  ^  as  alfo,  in  fome  pebbles,  amongft 

feveral  of  which,  that  loft  only  their  tranfparency  by  ignition  and  ex- 

tinftion  in  water,  one  or   two  acquired  a  colour  remarkably    deeper 

than  they  had  before. 

(3.)  Having  borrowed    an  Oadus  mundi^   its   colour   white,    figure 
round  and  plano-convex,  and  diameter  about  a  third  part  of  an  inch  \ 
I  put  it  into  a  very  ihallow  gla(s-veffel,  almoft  fill'd  with  fair  water, 
and  obferv'd  within  a  minute,  that  one  part  of    the  edge  began  to 
appear  fomewhat  tranfparent ;  and  the  whole  ftone,  by  degrees,  loft 
its  whitenefs,  appearing  of  a  dark  brownifh  colour.    This  change  had 
reach'd  the  whole  furface,  by  lying  nine  minutes  in  the  water  \  then 
taking  it  out,  I  perceiv'd  the  body  was  grown  half  tranfparent,  and 
the  parts,  near  the  edge,    being    lefs    thick,  appeared  to  have    loft 
much  more  of  their   former  opacity  than  the  innermoft  part.     Then 
putting  the   ftone  prefently  into  the    water  again,  I  let  it  lie  there 
till  half  an  hour  was  expired  from  the  beginning  of  the  experiment  j 
when,  taking  it  out,  and  wiping  it,  I  found  it  was  grown  much  clearer  j 
for  being  held  againft  the  light,  it  looked  almoft  like  yellow  amber^ 
but  not  quite  fb  tranfparent.    I  next  expofed  it  to  the  air,  in  a  very 
good  balance  (where  it  weighM  four  grains  and  about  a  quarter)  and 
there  left  it  for  near  half  an  hour,  to  try,  if  by  the  recefs  of  any 
imbib'd  aqueous  moifture,  it  would  become  lighter  •,   but  I   was  hin- 
dered from  compleating  the  experiment .  Tho'  this  did  not  deter  me  from 
making  another  obfervation,  which  was,  that  within  about  a  minute 
after,  I  found  a  portion  of  the  ftone,  near  one  part  of  the  edge,  grown 
manifeftly  opake  and  whitifh  \  and  in  a  few  minutes  more  the  whole 
ftone  began  to  appear  in  a  changing  condition,   but  did  not  change  in 
every  part  at  once,  nor  did  the  alteration  make  an  uniform  progrefs  \ 
but  one  might  fucceffively  difcover  leveral  white  arches,  or  as  *twere 
rones,  parallel  to  each    other ;  and   thefe  be^ng  quite  opake,  inter- 
cepted between  them  other  little  zpnes^  which  being  ]ret  lemi-opake^ 
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appeared  of  a  brown  colour,  and  concurred  to  make  the  ftone  look  Nat.Hist, 

like  a  pretty   agate,  wherein  the   whitenefs  made  a  continual    pro- 

grefs  as  long  as  the  time  permitted  me  to  obferve  it :  and  the  polfef- 

lor  affurM  me,  that  within  an  hour  or  two  it  would  be  all  of  a  cream 

white.     And   indeed  I  faw    one  part  of  it,    that  was  pretty  broad, 

had  already  obtained  a  whitenefs  little  inferior  to  that  of  ivory. 

(4.)  Another  circumftance  which  feems  to  favour  our  conjeflure  is, 
that  it  has  been  often  obferved,  that  where  coloured  gems  are  found, 
Ibme  mines  or  veins  of  metals  are,  alfo,  to  be  met  with.  And  I  think  it 
not  unlikely,  that,  upon  a  skilful  fearch,  many  more  difcoveries  would 
be  made  of  veins,  either  of  metalline  ore,  or  fome  other  mineral ; 
whence,  by  means  ot  juices  or  fumes,  gems  may  be  prefum*d  to  have 
received  their  tinftures.  But  ufually  where  precious  fiones  are  found, 
mens  induftry  and  curioiity  is  too  much  confined  to  thofe  rich  mine- 
rals, and  does  not  permit  them  to  look  after  inferior  ones.  And  in 
the  Eaft'Indiesy  where  moft  gems  are  produced  in  greateft  perfeftion, 
they  are  ftrangely  ignorant  in  the  manner  of  digging  mines.  To  this 
we  may  add,  that  gems  are  often  found  in  the  metalline  veins 
themfelves,  or  very  near  them  ^  and  I  can  produce  feveral  amethyfts 
that  a  gentleman  of  my  acquaintance  took  out  of  a  piece  of  ground 
abounding  with  the  ores  of  iron  and  tin  •,  the  latter  of  which  was 
there  dug  up  in  plenty.  And  in  colder  countries,  fuch  as  Germany  and 
Erjglandy  where  hard  gems  are  more  rare,  the  fbft  ones  that  mineralifis 
call  Fluoresj  are  often  to  be  found  in  or  near  metalline  veins,  (b  fine- 
ly tinged  by  mineral  juices,  that  were  it  not  for  their  foftnefs,  they 
might  pafs  for  emeralds,  rubies,  fapphires,  &c.  as  I  learn  from  mi- 
neral writers  of  good  credit,  from  eye-witneffes,  and  partly  from  my 
own  oblervation. 

(5.)  But  further  to  the  fame  purpofe,  it  feems  poflible  to  ob» 
tain  from  fome  gems,  by  menftrua,  tinftures,  that  feem  rathef 
extraftions,"  than  proper  diffolutions.  I  once  made  a  menftruum,  which 
being  poured  upon  welUcolour'd  graiiats,  not  calcined,  but  entire,  was 
thereby  (bon  beautified  with  a  high  and  lovely  tinfture,  admired  by 
very  skilful  perfons  to  whom  I  fliewed  it,  becaufe  the  menftruum 
was  not  more  corroiive  than  white-wine  ^  yet  I  took  this  to  be  -a 
genuine  tinflure,  becaufe  it  was  drawn  in  the  cold,  becaufe  the 
liquor  would  not  tinge  it  felf  by  ftanding  alone  \  and  laftly,  becaufe 
it  drew  a  tinfture  from  antimony  of  a  very  different  colour  from 
that  we  ipeak  of.  Nor  are  granats  the  only  gems  which  I  have  made 
this  liquor  work  upon,  without  heat. 

(6.)  Sufpefting,  for  feveral  reafoas,  that  fome  granats  contain,  be- 
fides  other  metalline  fubftances,  many  corpufcles  of  a  ferruginous  na« 
ture,  I  made  choice  of  fome  fmall  ones,  which  by  their  deep  and  al- 
moft  dark  colour,  I  gueffed  participated  largely  of  iron  or  fteel,  and 
applied  them  to  a  vigorous  loadflone,  which,  as  I  expefted,  readily 
took  them  up  ^  and  hereto  they  conftantly  adhered  till  they  were  for* 
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Nat.Hist..  cibly  feparated  therefrom.  But  tho'  I  tried  this  upon  fome  parcels^ 
^  of  granats,  yet  I  found  there  were  not  many  in  one  heap  that  would 
ealily  adhere  to  the  magnet.. 

(7.)  Some  gems,  which  jewellers  without  fcruple,  affirm  to  be  rubies^ 
fepphires,  e^c  are  either  colourlefs,  or  have  other  colours  than  thofe 
which  ufually  belong  to  them.  The  famous  goldfmith  Benvemto  CeU 
llni  fays,  there  is  one  kind  of  rubies  naturally  white,  wliich  he  proves 
by  the  degree  of  hardnefs  peculiar  to  rubies.  And  the  fame  author 
mentions  white  berils,  topazes,  and  amethyfts  \  and,  by  his  account, 
the  Italian  jewellers  think  not  the  tinftures  of  gems  any  thing  near  fb 
eflential  to  them  as  we  commonly  repute  •,  fince  they  reckon  topazes 
and  fepphires,  whereof  one  is  blue,  and  the  other  yellow,  but  both 
extremely  hard  in  comparifon  of  all  other  gems,  except  diamonds,  to  be 
of  the  lame  Ipecies.  The  degree  of  hardnefs  in  rubies  and  fapphires 
is  often  fo  equal,  that  I  knew  an  .expert  £;7f///l;)eweller,  who  for  that 
only  reafoii  took  them  to  be  the  fame  kind  of  ftone. 

And  that  gems,  referr'd  by  lapidaries  to- the  fame  kind,  may  be  very 
differingly  tinged,  is  a  truth  whereof  I  have  feen  notable  inftances 
ia  diamonds  themfelves-,  which  I  therefore  prefer  to  other  examples,^ 
becaufe  the  extreme  hardnefs  of  diamonds  is  what  keeps  jewel- 
lers from  miftakiiig  any  other  ftone  for  them-,  if  they  may  be  al- 
Ibw'^d  tor  try  them  on  the  wheel  employed  to  cut  them.  Now 
of  true  diamonds  I  have  leen  ibme  that  were  yellowifh,  others  more 
yellow,  and  among  the  reft,  one  that  was  fo  perfeftly  yellow,  that  I 
at  firft  took  it  for  a  fair  topaz,  tho'  it  was  valued  at  near  three 
pound  weight  of  gold.  I  have  alfo  feen  rough  diamonds,  astheycam^ 
direaiy  out  of  the  /»Ji>/,  which  were  either  bluifli  or  greeniih,  and 
one  particularly  which  was  (b  green,  that  if  its  ihape,  &c.  had  not 
convinced  me  of  the  contrary,  I  ftiould  have  taken  it  for  an  emerald. 

I  once  purchafrd  a  confiderable  number  of  fmall  rubies,  many  of 
which  were  very  curibufly  ftinpM  ^  and  coming  to  look  upon  the  whole 
parcel  more  leillirely,  I  found  ore  colourlel's,  but  in  other  refpefts 
fo  like  the  reft,  that  I  conjeftured  it  of  the  fame  kind,  only  coagulated 
arui- hardened  before  the  mineral  pigment  had  tinged  it  of  the  colour  of 
the  reft^.  And  I  was  confirmed  in  my  guefs  by  a  gentleman,  who  had 
been  in  the  chief  places  of  the  Eafi-Iridiesy  where  rubies  are  found,  and 
particularly  at  the  river  of  Si^m  or  fc^u^  where  he  frequently  law 
thefe  ftones  taken  from  the  bottom  of  the  water,  and,  fometimes^. 
took  them  out  himfelfi  This  gentleman  affured  me,  he  had  there  feen 
feveral  ftones,  each  of  which  was  partly  a  ruby  and  partly  colourlefs;. 
^k1  that^  fometimes,  m  the  fame  fto  e  there  would  be  two  portions  of 
one  Ibrt,  and  a  third,  lyii  g  betwixt  them,  of  another;  which  has 
frequently-  obb'uM  the  jewellers  confiderably  to  lelfen  the  bulk  of 
fiich  ftohK?  ,  by  'uttinp^c^ff  the  uuringeJ  pait.  AnJ  if  my  memory  does 
not  mtch-.deceive  rre,.  I  ftw,  in  a  rui'cus  prince's  cabtj  et,  a  ring  fet 
^Wth.a^  ItottC  of  a* moderate  big^ae Is,  whereof  only  about  one  half  was 
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well  tinged,  while  the  other  remained  colourlefs.  In  gems  that  areNAT.Hisx. 
left  precious,  and  not  fo  tranfparent,  efpecially  in  agate  and  opake 
flones,  1  could  eafily  give  a  multitude  ofinftances  of  the  fame  entire 
ftone  being  differently  tinged  in  feveral  parts  •,  and  I  ufually  wear,  in  a 
ring,  a  fmall  iardonyx,  wherein  there  are  three  portions,  one  within  ano- 
ther •,  the  uppermoft  whereof  is  black,  the  middle  a  kind  ofchefnut 
colour,  the  other  blue,  almoft  like  a  tarquoife  ;  each  of  which  portions 
is  exallly  of  a  fine  oval  figure,  and  each  of  the  two  outermoft  of  a 
very  uniform  breadth  and  colour  throughout,  and  exaftly  parallel  to 
the  other.  And  to  inflance  in  tranfparent  ftones,  'tis  known,  that 
jewellers  reckon,  amone  fapphifes,  not  only  that  Ibrt  of  azure  ftones 
which  ufually  pals  under  that  name,  but  alfo  another  kind,  becaufe 
of  their  fapphiri»e  hardnefs  j  tho'  for  their  want  of  tinfture  they  call 
them  white  fapphires. 

C8.)  We  fometimes  fee  gems  partly  tinged,  and  partly  not,  in  fuch 
a  manner  as  if  the  pigment,  mixing  with  one  portion  of  the  matter, 
whereof  the  ftone  confifted  whilft  it  was  liquid  or  loft,    were  not. 
able  to  diffiife  it  felf  thro*  the  whole,  nor  to  give  an  equally  intenle 
colour  to  all   the    portions  it  tinges.    Tis   true,  in  fome  cafes  the 
diifufion    may  be  flopped    by    the  petrefcent  juices  firft  coagulating 
in  a  part  where  the  tinfture  was  not  mixed  \  and  perhaps  in  others,  the 
different  colours  may  have    belong'd  to  different  portions  of  matter 
coagulating  upon  or  againft  each    other,  at  different^   times^    yet   {o 
sts   to  (eem  one  entire  itone  ^  but  which  foever  of  thefe  explications 
be  admitted,  it  will  confirm  our  hypothefls,  that  the  origin  of  gems 
is  from   a  fluid   or   fofc  material.     1  have  in  fome  hard    femi-dia- 
phanous  ftones,  as   well  European  as  Eajt'Indiany  obferved  a  very   irre- 
gular and  unequal  diffufion  of  tinfture.     And  in  Italy^  I  have  feen  a 
large  piece  of  cryftal,  whereof  the  pyramidal  part  was  of  a   tranfpa- 
rent green,  whilft  the  vertex  appeared  richly  tinged  like  an  emerald;, 
but  the  farther  the  colour  fpread  from  thence,  the  fainter  and  paler 
it  grew  •,  fo  that  before  it  came  near  the  bafe^  it  was  quite  fpent,-  and 
left  the  larger  part  of  the  ftone  tranfparent  and  colourlefs,  like  ordi- 
nary cryftal.     And  hence,  perhaps,  we  may    explain  the  meaning  of  • 
Jofefhus  Acoftay  where  he  fays,  that  emeralds    grow  in  ftones  like  cry- 
ftal-, that  he  had  (kea  them  in  the  fame  ftone  fafhion'd  like  a  vein  ;. 
and  that  they  leem,  gradually  to  thicken  and  refine.    And  this  learn- 
ed author  has  a  memorable  obfervation,  that  may  confirm  both  what 
I  have  juft  now   related,  and  what  we  mentioned  a  little  above  about 
colourlefs  gems:    "I  have  feen,   fays  he,  fome  that  were  half  white* 
^  and  half  green ;  others  all  white,  fome  green,  and  very  perffefV.'^ 

To  concluJej  I  have  given  to  pieces  of  rock-cryftal-  tolerably  good' 
tinftures  by  mineral-  fumes  ^  and  fuppofinf3^  the  pieces,  thus  coloured,.. 
to  be  entire  ftones,. as   they    generally  appeared^  to  be,    the  inftance 
will  be  pertinent  to    our  purpofe  ;    for  tho'   the.*  colours  thus  eiven,, 
do  not.ufually  penetrate  very.deep,^and.are:affiftedby/ no  faint  degree 
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Nat.Hist.  of  heat;  yet,  on  the  other  fide,  thefe  cryfials  had  attained  their  fiill 
wy'V^'^w  hardnefs,  and,  after  their  colouration,  were  cut  and  polilh'd  like  others ; 

whilft  the  gems  we  mean,   are  fuppofed  to  have  been  tinged  under 
ground,  when  they  were  yet  fluid,  or  at  leaft  foftr.    That  there  are 
tometimes  generated  in  the  bowels  of  the  earth,  mineral  exhalations, 
capable  of  applying  themfelves  to  the  ftones  they  meet  with  there,  is 
certain  •,  and  that  aifo  fome  hard  and  ftony  fubftances  have  been  aftually 
tinged  by  fuch  mineral  fleams,  I  fliall  hereafter  ihew.    I  remember  too, 
even  in  fo  hard  a  gem  as  a  fapphire,  to  have  obferved  the  efficacy 
of  thefe  fubterraneal  fumes  •,   for  1  have  often  feen  one  of  thofe  fiones, 
wherein  a  fine  feal  was  cut,  which  continued  fo  oddly  tinged,  notwith- 
fianding  what  had  been  taken  off  to  reduce  it  to  an  exquifite  fliape, 
that  a  skilful  perfon  of  my  acquaintance,   by  whom  it  had  been  en- 
graven,  affured  me,  that  he  found  it  of  the  full  hardnefs'  of  a  (ap- 
phire,  and  that  the  mineral  fumes  had  fo  ftained  it,  that,  in  his  opinion. 
It  might,  by  the  look,  pafs  for  a  chalcedonian. 
Hettfgtnnui      5  thly^  Solid  gems  may  include  heterogeneous  matter  in  them.  Several 
MMtttr  having  inftances  of  this  fort  I  have  feen  in  opake  ftones;   but  in  tranlparent 
^iinfrndin    Q^es  they  are  very  great  rarities;  and  therefore  it  will  not,  I  prefume, 
tkiirfMtftMTue.  bethought  ftrange,  if  I  mention  but  a  few.    Firft  then,  a  very  ingenious 

lady,  who  had  accompanied  her  husband  in  an  embafly  to  a  great 
monarch,  aflured  me,  that  Ihe  brought  back  with  her  a  piece  of  cryftal, 
in  the  middle  whereof  there  was  a  drop  of  water,  that  by  its  motion 
might  be  very  eafily  obferved;  efpecially  when  the  cryftal  was  made 
to  change  its  poflure ;  and  I  have  in  fome  pieces  of  rock-cryftal  obferv'd 
paiaticulars,  which  feemed  to  argue,  that  fomewhat  or  other  was  inter- 
cepted in  the  body  of  the  flone. 

A  curious  perfon  who  traded  in  Indian  gemSy  particularly  in  grizolets, 
averr'd  to  me,  that  among  feveral  rough  ones  brought  from  the 
Indies^  he  had  feen  one  that  was  about  the  bignefs  of  a  filberd^  in  the 
folid  fubflance  whereof  there  was  a  cavity,  with  a  certain  liquor  in  it, 
which,  by  changing  the  poflure  of  the  flone,  might  be  made  to  move 
to  and  fro.  And  when  the  drop  was  fettled,  it  was  of  the  bignefs  of 
a  round  pearl,  that  he  fhewed  me,  which  wanted  fomewhat  of  a  mo- 
derate fize  for  a  necklace-,  he  added,  that  this  rarity  caufed  the  flone, 
which  was  otherwiie  of  fmall  value,  to  be  priz'd  at  an  hundred 
pounds.  And  I  have  my  felf  feen  a  monflrous  gem,  which  was  little 
left  a  rarity  than  the  former.  And  what  renders  this  account  of  the 
grizolet  the  more  probable,  having  broken  a  flone,  that  was  brought 
as  a  rarity  from  the  Eafi-Indtcs,  where  gems  are  often  harbour'd  in 
fuch  flones,  I  found  in  the  lolid  fubflance  of  it^  which  was  fo  hard  as 
to  flrike  fire  like  a  flint,  and  in  its  little  flakes  was  at  leafl  femi-diapha- 
nous,  a  cavity,  wherein  were  coagulated  very  minute,  polifhed,  cry- 
flalline  flones,  that  feemed  to  have  their  points  inwards  •,  which  argued 
there  had  been  fome  liquor  there,  wherein  thefe  glittering  particles 
had  fliot,   tho'  in  procels  of  time,  the  remaining  and  incoagulable  part 
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of  it  might  have  been  imbibed  by  the  ambient  matter,  if  not  have  Nat.Hist 
efcaped  thorough  it,  by  virtue  of  fbme  peculiar  congruity  of  it  with  the 
pores  of  the  ftone  j  which  need  not  be  thought  impoflible,  fince  expe- 
rience has  allured  us,  that  fome  folid  ftones,  and  even  gems,  may  be 
penetrated,  or  have  their  texture  altered  by  common  water.  Nor  are 
thele  the  only  heterogeneous  fubftances  1  found  included  in  this  ftone. 
Amber,  which  is  reckoned  among  gems,  and  Ibmetimes  proves  exceed- 
ing hard,  affords  a  gres^  confirmation,  or  at  leaft  an  illuftration  of  what 
I  have  been  faying  \  for  I  have  now  by  me  a  fine  piece  of  that  fubftance 
clear  and  folid,  wherein  is  included  a  large  entire  fly,  in  fhape  and  fize 
much  like  a  graihopper,  but  varioufly  and  curioully  coloured,  with  his 
wings  dilplayM. 

To  thefe  obfervations  I  fliall  add,   that    I  have  poflefs'd  one   of 
thole  pale  amethyfts,   which  fome  call   white,    wherewith   I    couM 
readily  cut  glafs  *,  yet  in  the  body  of  this  ftone  there  appeared  to  be  a 
confiderable  number  of  things  that  look'd  exactly  like  hairs,  fome  of 
them  lying  parallel,  and  others  inclining  to  one  another*,   and  upon 
viewing  them,  both  by  the  light  of  the  fun,  and  that  of  a  candle,  in 
various  pofitions,    fome.  of  them  feemed  at  times  to  be  of  a  lovely 
reddilh  colour,  but  reflefted  the  light,  as  if  they  were  well  filled  either 
with  air  or  water  •,  tho'  for  the  moft  part  they  feemed  of  a  brownifh 
colour,  which  made  the  ftone  not  a  little  admired.    And  a  gentleman,, 
eminent  for  his  travels  into  the  Eafltrn  parts,  and  for  his  skill  in  jewels^ 
toJd  me,  that  he  had  feen  a  white  fapphire,  a  table-ftone,  about  the 
middte  whereof  appeared  a  cavity,  large  as  a  pin's  head,  or  a  fmall: 
vetch,  containing  a  drop  of  liquor,   that  it  feems  cou'd  not  be  coagu- 
lated into  ftone  with  the  reft  of  the  matter.      This  liquor,  he  faid,, 
was  very  eafily  diftemible,  by  ihifting  its  place  in  the  cavity,  as  the 
ftone  was  put  into  different  poftures.    He  farther  affured  me,  there  was 
no  flaw  in  the  ftone,  at  which  the  liquor  might  be  fufpeflred  tohave 
entered,  but  that  the  cavity  appeared  every  way  encompaffed  by  the 
folid  ftone,  and  lay  about  the  thicknefs  of  three  barly^orns,.  below  the 
upper  furface  of  it.      And,  indeed,  I  have  fometimes  fufpefted,   that 
even  in  diamonds  themfelves   there  may  poflibly  be  intercepted,    or 
mixed  with  the  pure  petrefcent  fubftance,   particles  of  heterogeneous 
matter  •,    and   in  this  fufpicion  I  was  a  little  confirmed,,  by  the  odd! 
clouds  I  had  obferved  in  an  extraordinary  diamond,   and  by  hydrofta* 
tical,  and  other  obfervations,  made  upon,  fuch  ftones^    fome  of  which- 
proved  heavier  than  either  cryftal,  or  white  marble.     And^   likewife,, 
an  ancient  diamond-cutter  of  great  experience  affured  me,  he  had  ob- 
fenred  a  (enfible  difference  of  weight    among  diamonds  of  the   ftme. 
growth,  efpecially  in  thofe  that  were  cloudy  or  foul  y  and  that  he  fome- 
times found  in  diamonds  of  the  bignefs  of  two  peas,  it  amounted  to> 
about  acarret,  which  fs  by  common  eftimatiou  four  grains.. 

6thfyy  The  laft  argument  I  ftiall  produce  tofliewi  thatsr  the  matter  of 
&.veraf  gems  majf.  l]^ve  been,  once:  fluids  atiies^  fioxsL  the  proofi\  of  the? 
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Nat,Hist.  iecond  part  of  our  hypothefis  •,  for  if  it  Ihall  appear,  that  many  tran- 
Ky''^'^'*/^  Iparent  gems  have  metalline,  or  other  extraneous  mineral  bodies,  inti- 
Andmet^U  mately  mingled  with  their  fmalleft  particles,  it  will  be  very  reafonable 
rtdh^di^  ^^  fuppofe,  that  fuch  a  mixture  was  made,  when  the  bodies  were  in  a 
ti  with  their  fluid  form  ^  how  elfe  fliould  the  metalline  corpufcles  be  convey'd  into 
fmaHe/t  p&rti^  fuch  compaft  and  hard  bodies  as  gems  ?  But  if  our  hypothefis  be  ad- 
^^''  mitted,  'tis  eafie  to  apprehend  how  among  bodies  fo  entirely  different 

as  metals  and  ftones,  fuch  exquifite  mixtures  may  be  made,  as  are  re- 
quired to  give  an  uniform  colour,  tranfparency,  and  figure  to  them. 

To  ftrengthen  the  preceding  circumftances,  I  fliall  add  the  teftimony 
of  a  late  French  author,  who  wrote  about  the  method  of  eftimating  gems, 
according  to  the  rates  of  modern  jewellers.  This  curious  gentleman 
gives  us,  from  the  mouth  of  the  late  famous  travellers  he  converled 
with  in  feveral  parts,  an  account  of  the  number  and  names  of  the 
places  where  diamonds  and  rubies  are  found  in  the  Indies '^  adding 
fome  circumftances  and  particularities  about  the  quality  of  the  foil  in 
thofe  places,  that  I  have  not  elfewhere  met  with.  Speaking  of  the  firft 
of  thofe  three  diamond  mines,  which  he  takes  to  be  the  only  ones  in 
the  Eafl'Indiesy  after  having  told  us,  that  the  ftones  are  there  found 
fome  in  the  ground,  and  fome  in  the  rock,  he  adds,  that  thofe  drawn  from 
the  rock,  or  the  neighbouring  parts,  have  commonly  a  good  water  ; 
but  for  thole  which  are  drawn  out  of  the  ground,  their  water  partakes 
of  the  colour  or  foil  wherein  they  are  found  ^  fo  that  if  the  earth  be 
clean,  and  Ibmewhat  fandy,  the  diamonds  will  be  of  a  good  water ; 
but  if  fat,  black,  &c.  they  will  have  fome  tinfture  thereof:  nay,  he 
immediately  annexes,  that  if  there  be  fome  black  or  red  fand  among 
the  earth,  the  diamond  will  alfo  retain  fome  grain  of  it.  And  Men- 
tioning the  Iecond  mine  of  diamonds,  he  declares,  that  here,  as  in  the 
former,  the  ftones  partake  of  the  quality  of  the  foil  ^  fo  that  if  that 
be  boggy  or  moift,  the  ftone  will  incline  to  blacknefs  ^  and  if  reddi/h, 
'twill  have  an  eye  of  that  colour.  He  alfo  tells  us,  that  of  late  there 
were  found  in  the  kingdom  of  Golconday  ftore  of  diamonds;  which 
being  brought  to  the  Jirftminifter  of  ftate,  he  forbad  all  further  learch 
after  them,  becaufe  not  one  in  the  whole  number  had  a  good  water  j  the 
whole  parcel  being  either  black  or  yellow. 
Whether  Before  we  proceed  further,    'tis  proper  in  this  place  to  take  notice 

gems^Mfefd-  of  a  confiderable  objeiiion  that  may  be  offer'^d,  againft  the  doftriiie 
^Jminsl^^er^'  hitherto  dclivcr'd.  This  objedion  is  taken  from  the  configuration  of 
pl^icpower?    fome  gems,  and  efpecially  the  piifmatical  one  of  cryftal,  whereof  we 

have  given  feveral  inftances.  For  it  feems  Icarce  poflible,  that  fo  cu- 
rious a  fliape  ihou'd  be  lb  uniformly  produced,  in  fuch  a  multitude  of 
cryftals,  lireat  and  fmall,  unlefs  there  were  fome  feminal  and  plaftic 
power  to  fafhion  their  matter  in  a  regular  and  geometrical  manner. 

But  he  who  fhall  attentively  confider  the  figuration  of  fairs,  and  of 
metalline  and  other  magifteries  diffolved  and  coagulated  with  them, 
may    be  thereby   greatly  affifted  to    difcover  the   invalidity   of  this 
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cbjedion  \  1)ut  becaufe  'tis  very  (pecious  and  importaat,  I  ikall  examine  Nat.H[st. 
it  a  little  more  particularly. 

And  firfty  there  is  no  abfurdity  to  fuppofe,  that  if  there  be  a  feminal 
and  plaftic  power  in  mineral  bodies^  it  may  be  harbour'd  in  liquid  prin« 
ciples  as  well  as  others  \  for  we  lee  that  the  feed  of  animals,  which 
'onen,  as  in  the  elephant,  the  rhinoceros,  &c.  produces  hard  folid  bones, 
teeth,  and  horns,  is  at  firft  but  a  liquid  fubftance  \  and  the  forming 
power  in  fome  trees  and  their  fruits^  converts  the  alimental  juice  into 
wood,  fliells,  and  other  very  (olid,  and  ponderous  bodies* 

Secondly, in  accounting  for  the  figures  of  alum,  vitriol,  and  other  falts, 
that  are  curioufly  and  geometrically  ihaped,  there  is  no  nece/Bty  to  in- 
troduce a  diflin£t,  architectonic  principle  j  fince  thofe  bodies  may 
receive  their  fhapes  from  the  coalition  of  fuch  fingly  invifible  cor- 
pufcles,  as  by  the  motion  of  the  fluid,  wherein  they  floated,  and 
other  aiSftant  circumflances,  are  determined  to  flick  together,  rather 
in  that  manner  than  another.  Thus  a  ialt  made  from  common  fait,  by 
the  fingle  ai&flance  of  oil  of  fulphur,  or  of  vitriol  and  water,  tho* 
manifeftly  a  faftitious  body,  wherein  thelea-falt  has  its  own  nature  de- 
flroyed,  yet  by  reafbn  of  the  figure  of  the  reliilting  corpufcles,  and  their 
fitnefs  to  convene,  when  dilTolved  in  water,  into  curioufly  fliapM  bodies, 
will,  when  rightly  prepared,  often  flioot  into  long  cryftals,  with 
points  like  diamonds,  relembling  native  cryftal  as  well  in  regu- 
larity of  fliape,  as  traiUparency  of  fubflance.  And  that  'twas 
partly  the  figure  produced  by  the  operation  of  the  oil  of  vitriol 
upon  the  fea-falt,  and  partly  other  circumflances,  that  determined  the 
fliape  of  the  cryftals,  appears  from  hence,  that  when  the  quality 
or  proportion  of  the  oil  of  vitriol,  was  different  from  what  it  fliould 
have  been,  or  any  error  was  committed  in  fbme  part  of  the  operation, 
the  (aline  concretions,  tho'  they  did  not  flioot  at  all  like  cubes,  as  the 
fea-(alt,  which  they  were  made  of,  wou'd  alone  have  done  \  yet  they 
fliot  very  unlike  rock-cryftal,  tho'  into  cryftals  for  the  moft  part  very 
finely  and  differently  figured.  And  that  the  natural  figure  of  the  fea- 
falt  is  no  way  neceffary  to  fuch  configurations,  is  manifeft  from  this 
experiment.  I  took  fbme  ftony  Sr/W^,  found  in  caves  and  grotto's, 
whole  petrefcent  liquors  coagulate,  before  they  have  time  to  fall  down; 
and  having  diflblved  them  in  fpirit  of  verdigreafe,  I  put  the  clear 
folution  to  evaporate  in  a  digeftive  furnace,  after  the  ordinary  manner  ; 
by  which  means,  tho'  I  made  the  experiment  more  than  once,  I  had 
rather  a  coagulated  mafs,  than  any  thing  like  cryftals^  whence  it  ap- 
pears, that  a  conjunftion  of  (everal  circumflances  may  be  requifite  to 
determine  the  figuration  of  confiftent  bodies  made  out  of  fluids ;  flnce 
here,  for  want  of  time  to  make  occurfions  enow  for  the  particles  to 
concrete  after  the  moft  convenient  manner,  the  experiment  lucceeded 
not.  Upon  allowing  many  days  to  another  folution  of  the&Vr/ic,  ni^de 
in  the  fame  menfiruum,  there  fliot  about  the  fldes  and  bottom  of  the 
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$Iat,Hij*t.  giafs  a  number  of  diftinft  cryftals,   long,  tranlparent,  and  curioufly 

ihaped. 

Perhaps  'twill  be  (aid,,  that  the  petrefcent  juice,  when  broken,  often 
appears  to  abound  en  the  infide  with  narrow  ftreaks  like  thole  of  anti- 
mony ",  and  that  I  my  lelf  have  obferved  iome  gems  to  be  made  up  of  thin 
plates  i  which  internal  figuration  leems  much  more  difficult  to  be  ac- 
counted for,  without  a  plaftic  form,  than  the  external. 

But,  for  ought  1  find,  many  known  falts  wou'd,  when  broken,  ap- 
pear to  be  geometrically   figured,   even  in  their   lefler  corpufcles,  as 
well  as  in  theii  entire  bulk  ^    if  we  had  eyes  Iharp  enough  to  difcern 
the  iliapes  of  the  minute,  as  well  as  of  the  larger  bodies.     And  we  have 
great  inducement  to  think,  that  the  fmall  vifible  concretions,  of  which 
the  bigger  grains  of  fait  confift,  are  as  well  as  the  greater,  of  a  cubical 
figure.     Befides,  there  are  feveral  bodies  fo  luckily  ihap'd,  that  upon. 
a  flow  coalition,  they  will  convene  into  a  multitude  of  manifeft  concre- 
tions',  fome  of  which  confift  of  ftreaks,  and  fome  of  flakes.    Thus  in 
the   common  fal-armoniac,     tho'  confelFedly  a  faftitious  body,   upon 
breaking  the  bigger  maffes,  great  multitudes  of  ftreaks  are  obfervable, 
like  thole  we  ufually  find  in  the  broken  StWu  of  petrifying  water.  And 
I  have  prepared  concretions,   fome*  of  which  confifted  of  falts  alone, 
and  others  of  falts  and  minerals,  fuch  as  ftones   or  antimony,  which 
look'd  very  like  talc,  being  white  bodies  made  up  of  a  multitude  of  very 
flender  ftreaky  particles,  lying  lengthwife  one  upon  another.     And  as 
I  have  taken  out  of  the  earth  many  concretion?,  outwardly  fljap'd  like  a 
rhombus,    and  compos'd   of  a  multitude  of  flat  and  extremely  thin 
plates  i  io  have  I  fometimes  imitated  fuch  concretions  by  art.     And  tho' 
a  folution  of  filver  in  purified  jiqM  fortisy  uiually  affords  only  a  great 
company  of  fmall,  thin,  and  feemingljr  fimple  flakes,  like  fcales  of  fifh  \ 
yet  having  difTolv'd  a  large  quantity  of  the  metal  together,  and  fuffer'd 
it  to  fhoot  leifurely,   and   with  due  circumftances,    I  obtained  many 
cryftals,  which  were  geometrically  figured  without  \  and  confifted  of  a 
multitude  of  exceeding  thin  fldkes,  orderly  adhering  to  one  another. 
And  for  a  yet  more    pregnant  experiment,   to  clear    this  objeftion  •, 
tin-glafs,  tho'  a  compait  and  ponderous  body,  confifts  of  many  fhining, 
polilliM  flakes ;  yet,  I  found,   that  if  this  mineral  were  melted,   and 
fuffer'd  to  cool  of  it  lelf,    the  difpofition  of  its  component  particles 
wou'd  determine  them  to  ftick  to  one  another  in  broad  fhining flakes; 
whereof  many  will  He  upon  the  reft,  and  fome  acrofs  each  odier,  ac 
various  angles,  according  as  the  matter  happened  in  its  feveral  portions 
to  be  refrigerated*    There  are  faftitious  bodies  alio,  which  afford  us 
the  like  inftances  ",  as  I  have  obferved  in  mixtures  of  copper,  iron,  and 
other  minerals;  and  very  confpicuoufly  in  good  Regulm  mortis  fiellatmy 
whole  internal  parts  may  be  found,  by  breaking  it,  to  confift  of  flat, 
ftining,  polifh'd  flakes. 

If  itbeurg'd,  to  ftrengthen  the  foregoing  objeftion,  that  fome  pe« 
ttefcent  juice3  concr^e^.eyen  whilftmeajare  looking  on  j.  and  yet  our- 
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4kony  StirU  hare  in  fome  places   a  ftreakjr,   and  in  others    an   an-  Nat.Hi.st, 
gular  configuration  of  parts  j    I  anfwer  firft,  that  I  have  feen  feveral  ^ 

concretions  of  that  kind,  which,  as  far  as  appeared  to  the  eye,  were 
made  up  of  parts  confufedly  jumbled  together.  And,  fecondly,  I  have 
found  by  trials,  that  if  there  be  a  due  dilpofition  in  the  component 
corpufcles  of  bodies  to  fuch  configurations,  they  may  be  brought  to 
Concrete  accordingly,  in  a  far  Ihorter  time  than  one  wou'd  imagine. 
Having  fometimes  warm'd  fix  or  (even  ounces  of  jitjua  fortis^  glutted 
with  fine  filver,  till  the  mixture  was  wholly  brought  into  a  transparent 
liquor^  and  then  put  the  clear,  ftrong  glals  which  contained  it 
into  cold  water,  that  the  menftruum  might  be  the  more  haftily 
refrigerated  J  I  oblerved,  that  when  once  the  dilTolv'd  metal  began 
to  fhoot,  the  coagulation  into  figur'd  cryflals  proceeded  fo  faft,  that 
the  naked  eye  cou'd  lee  its  progrefs.  And  having  fometimes  put  a 
tjuantity  of  fait  and  fnow,  or  fome  other  ftrongly  refrigerating  mix* 
ture,  into  a  convenient  glaft,  and  wetted  the  outiide  with  a  ftrong 
folution  of  fal-armoniac,  or  fome  urinous  fpirit,  whereby,  tho'  it  wou'd  be 
coagulated  in  lefs  than  a  minute  ^  yet  the  (alt  into  which  it  fhot  had 
ufually  a  curious  and  determinate  figure,  according  to  the  nature  of  the 
liquor  that  afforded  it ;  as  I  have  often  experienced. 

Perhaps  you  will  fay,  thefo  inftances  are  taken  from  laline  bodies, 
which  are,  for  the  moft  part,  difpofed  to  convene  into  fmooth 
furfaces,  and  angular  fliapes,  and  to  be  eafily  wrought  on  by 
the  external  cold  \  and  that  it  may  yet  feem  firange,  what  in 
fome  cafes  muft  have  happened,  if  our  hypothefis  be  admitted, 
that  external  circiimftances  and  accidents,  fuca  as  the  figure  of  a 
mould,  or  womb,  the  coldnefs  of  the  ambient  medium-c^.  fhould  vifibly, 
and  fometimes  greatly  diverfify  even  the  internal  figuration  of 
dole  and  folid  minerals  and  gems  \  without  excluding  all  thofe  that 
are  fuppofed  to  be  of  a  quicker  concretion; 

To  clear  this  difficulty,  I  fhall  fubjoin  an 'experiment,  devifed  to 
Ihew,  that  if  the  corpufcles  of  a  body  be  fo  ihap'd,  as  to  be  fitted, 
by  their  coalition,  to  conftitute  fmooth,  gloffy  planes,  tho'  they  be 
varioufly  Ihuffled  anddiCcompofed  as  to  their  priftine  order ;  yet  if  kept 
for  a  while  in  a  ftate  of  fiuiaity,  they  will  prelently  convene  again  into 
fmooth,  ihining  planes  \  and  the  fituation  of  thofe  planes,  with  refpeft 
to  one  another,  will  be  exceeding  uniform  and  regular,  confidering  the 
concretion  is  haftily  macle  ;  while  their  internal  contexture  will  be 
much  diverfifyM  by  circumftanccs,  as  particularly,  by  the  figure  of 
the  veflel  or  mould,  wherein  the  fluid  matter  concretes.  ConfiderMig 
then,  that  if,  as  was  lately  obferved,  we  break  the  lumps  of  tin-glais, 
it  will  difcover  a  great  many  bright  and  fmooth  plane.*;,  which  fome- 
tinies  meet,  and  fometimes  crofs  one  another,  at  very  different  angles  ; 
1  thought  it  probable,  that  a  body  which  had  been  melteH,  and  was 
apt  to  convene  into  fuch  planes,  wou'd  not  only  do  the  fame  upon  a 
iecood  fufion,  but  might  have  the  order  and  magnitude  of  thefe  planes 

Q.  2  diver- 
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Na^t.Hist.  diverfified  by  the  figure  and  capacity  of  the  veflel,  chofenfbr  the  purpole^ 

Having,  therefore,  powder'd  a  fufficient  quantity  oftin-glafs,  when  'twas 
well  melted,  and  caft  it  into  a  godd  pair  of  iron  moulds,  whole  cavity  was 
an  inch  in  diameter,  we  thence  obtained  a  bullet,  which,  being  warily 
broken,  feemM,  as  we  expected,  to  be  made  up  of  a  multitude  of  lit- 
tle fhining  planes,  fo  fhapM  and  placed^  that  they  appeared  orderly  to 
decreafe,  as  they  were  further  removed  from  the^fuperficies  of  the  globe  \ 
they  were,  likewile,  fo  rangM  as  to  feem  made  up  of  a  multitude  of 
thefe  rows  of  planes,  reaching  eveiy  way,  almofi  like  fo  many  radij 
of  a  fphere,  from  the  center  to  the  circumference.  But  if  tin-glafs  be 
melted  in  a  crucible,  and  fuffer'd  to  cool  there,  the  matter,  when 
taken  out  and  broken,  will  appear,  indeed,  full  of  finooth  planes,  but,, 
as  was  lately  intimated,  very  irregularly  and  confuledly  affociated  or 
ranged* 

This  experiment  we  have,  alfb,  varied  by  cafting  bullets  of  fome 
ether  bodies,  and  particularly  of  the  fimple  regulus  of  antimony,  and 
with  fuccels  I  tho  the  texture  hereby  produced  was  not  fo  uniform 
as  in  tin-gla(s.  And  by  cafling  melted  fulphur  into  a  fpherical  body  of 
about  five  or  fix  inches  diameter,  and  breaking  it  warily  ^  tho'  one 
wouM  think  this  an  unlikely  mineral  to  make  any  other  than  a  confu- 
fed  concretion  •,  it  prefented  us  great  fibres  ahnoft  like  little  ftraws  \ 
whofe  number  and  cmerly  fituation  affi)rded  a  confiderable  ihflance  for 
my  prefent  purpofe. 

And  having  broken  feveral  marcafites  of  a  peculiar  fort,  that  were 
either  roundim  or  almofl  of  a  cylindrical  figure,  to  obferve  their  in- 
ternal ftrufture  and  qualifications  \  I  found  in  fome  of  them  a  great 
many  rows  of  little  planes,  or  glittering  corpufcles,  reaching  from  the 
innermoft  parts  to  the  external  furface,  and  in  thofe  that  were  cylin- 
drical^ to  the  outfide.  Thefe  ranks  of  cold  coloured  particles,^  in  the 
feveral  planes  of  the  broken  mineral,  feemed  like  femi-diameters,  ill 
filing  from  a  row  of  phyfical  points  of  an  imaginary  Ime,  ly'ng  aU 
moft  like  the  axis  of  a  cylinder  ^  as  if  the  cavities  of  the  chalk  or 
clay,  where  thefe  marcafites  were  found,  had  made  the  foil  like  a 
mould,,  wherein  the  matter  of  them  being  detained,  whilft  'twas  in  a 
fluid  form,  afterwards  concreted  like  the  bullets  of  our  tin-glafs,  e^c 

As  to  the  uniformity  of  fiiape  admir'd  in  gems,  and  which  is 
thought  to  demonflrate  them  to  be  form'd  by  a  feminal  and  geome- 
trical principle  j  I  cannot  find,  upon  a  more  attentive  furvey,  that  it 
is  near  fb  great  as  ratn  ufually  imagine. 

In  feveral  tranfparent  gems  it  manifefily  appears,  as  I.  lately  no- 
ted, that  the  ihape  was,  in  a  great  meafure,  owing  to  the  figure  of 
the  womb  or  mould,  wherein  the  matter,  whilft  liquid  or  foft,  hap- 
pened to  fettle.  But  in  fome  other  tranfparent  and  well  figured  gems, 
of  the  fame  denomination,  and,  fometimes,  growing  very  near  one 
another,  1  have  fi^und,  by  a  diligent  infpe£Hon,  a  manifeft,  and  fometimes 
a  very  confiderable  dirorence  of  fhape,^  either  as  to  the  number,  fi- 

gures^^ 
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guresy  or  bignefs  ot  the  fides  that  made  it;  by  comparing  thefe  par-  Nat.Hist, 
ticulars  with  thofe  of  a  ftone  of  the  fame  kind  perfeftly  figured. 
This  I  took  notice  of  particularly,  in  two  forts  of  ftoncs,  granats,  and. 
Camiflj  diamonds.  A  confiderable  number  of  the  former,  that  grew  in 
America^  was  brought  to  me  in  one  lump  of  matter  \  but  growing  in  di- 
Ainft  parts  of  it,  and  without  touching  one  another.  Among  thele  I  took 
notice  of  a  manifeft  difparity  of  ihape  j  ib  I  did  in  fome  jifrican  oneF^ 
as  alfo  in  others  that  were  Eurofean ;  one  of  which,  being  of  an  extra- 
ordinary large  fize  for  a  figured  gem  of  the  tranfparent  kind,  and 
weighing  above  eleven  drams  and  a  half,  L  confiderM,  with  a  parti^ 
eular  attention  ;  and  found,  that  tha'  it  feemed  to  have  been  coagu- 
Jated  in  a  fluid  medium,  and  to  confift  of  twelve  planes,  at  the  concourfe 
of  two  or  three  whereof  it  feemM  to  have  been  broken  off  from  the  root  ; 
yec  it  was  very  far  from  the  geometrical  dodecahedron  ;  for  as  this 
confifis  of  twelve  equilateral  and  equiangled  pentagons^  almoft  all  the 
planes  of  our  granats  were  quadrilateral,  and  very  diflferent  from  what 
they  fliould  regularly  have  oeen,  not  only  in  magnitude,  but  in  ihape  ^ 
for  one  of  them  ieemed  to  have  five  fides  ;  and  for  the  reft,  fome 
were  neareft  to  a  rhombus,  others  to  a  rhomboides;  but  the 
moft  were  trepwia.  And,  by  the  way,  a  curious  perfbn  fliewed  me  a 
pearl  very  irregularly  ihaped,  and  of*^  an  enormous  fize.  It  was  fb  ar- 
tificially fet  m  gold,  that  by  the  help  of  a  little  of  that  metal,  fitly 
placed,  the  wlwle  jewel:  reprelented  a  lion  ;  yet  I  made  a  Ihift  to  mea- 
fiire  it  exaftly  with  collapar  compaffes,  and  found  the  length  to  be 
an  inch  and  a  half,  and  the  greatefl  breadth,  where  it  was  of  a  pro- 
portionable thicknefs,  to  be  f  inch.  The  colour  was  orient  enough, 
except  one  dark  fpot,  which  by  its  fize,  figure,  and  fituation,  I  guefs- 
ed  to  be  the  remains  of  that  part  whereby  'twas  faften'd  to  the  fliell 
<yf  the  fiih  which  produced  it.  And  thus  much  for  the  flrft  Ibrt  of 
gems,  whole  figures  I  obferv'd  to  be  irregular. 

The  fecond  confifts  of  thofe  cryftalUne  ftones,  fome  of  which  are  much 
harder  than  the  Briftol  diamonds,  or,  perhaps,  than  rock-cry ftal  it 
jfelf  ^  for  'tis  eafie  to  write  upon  glafs  with  them.  Having  procured  a 
large  number  of  thefe  ftones,  1  took  notice,  by  comparing  them   to- 

f;ether,that  tho'  fome  of  them  were  geometrically  and  curioufly  fliap'd 
Ike  rock-cryftal,  having  each  fix  fides,  whereof  two,  that  were  op- 
pofite,  feemM  perfeftly  alike  and  equal  ;  and  tho'  the  ftone.  had  a 
pyramidal  termination,  made  up  by  feveral  refembling  and  curioufly 
figur'd  planes,  that  ended  in  a  folid  angle-,  yec  the  greateft  number, 
by  much,  of  thele  diamonds,  coafifted  of  ftones  whofe  figures  were  far 
from  exaft  and  uniform.  For  tho'  moft  of  them  had  fix  long  planes,, 
yet  often  the  oppofite  ones  were  norther  parallel  to  one  another,  nor 
fimilar,  but  exceedingly  unequal ;  and  thofe  planes  that  went  to  make 
up  the  apex,  compared  with  one  another,  or  with  regular  patterns, 
their  figures,  magnitudes,  and  manner  of  concurring,  were  lb  remote 
from  uniform,  as  to  agree  fai;  better  with,  our  hypotheiis  than  with 

the 
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the  other.  And  yet  the  \vrant  of  room  to  coagulate  freely,  could  not, 
with  probability,  be  here  pretended  j  for  they  feem'd  to  have  been  formed 
Separately  in  a  fluid  ambient,  except  at  the  bottom,  where  they  were 
fattened  to  the  rock  \  as  appeared  by  an  opake  root  which  ftill  adhe- 
red to  moft  of  them.  And,  if  I  mifremember  not,  I  have  more  than 
once,  on  d'amonds  newly  brought  from  the  Indits^  and  fomeofthem 
very  fair  ones,  obferved  great  irregularities  in  the  area's  of  the  fuper- 
ficial  planes,  or  in  their  figures,  or  both-,  and,  fometimes,  in  the  very 
number  as  well  as  fituation  ot  their  folid  angles. 

I  now  proceed  to  fhew,  thjat  the  figuration  of  gems  not  only  con- 
iifts  with  our  conjeftures,  but  coi^rms  them  -,  for  I  have,  more 
than  once,  taken  notice  in  Cortfijh  diamonds,  that  a  fmall  ftone, 
of  the  fame  kind,  has  made,  as  it  were,  one  body  with  a  greater; 
not  only  adhering  cloftly  to  it,  but  being  bedded  in  it  ^  fo  that  when 
they  were  feparated,  there  remained  a  cavity  in  the  larger,  whole  fi- 
gure exaftly  anfwered  that  of  as  much  of  the  fmaller  flone  as  chanc'd 
to  be  lodg'd  therein.  Thus,  al(b,  I  have  ieen  a  greater  grow  to  a  much 
lels  •,  there  being  a  cavity  in  the  latter  anfwerable  to  the  part  of  the 
greater  that  had  enter'd  it ;  which  feems  to  ihew,  that  the  ftone  to 
which  the  other  grew,  was  firft  formed  and  hardened,  fince  it  retained 
its  own  fhapej  and  that  whilft  this  adhered  to  the  rock  or  foil,  more 
liquor  began  to  coagulate,  by  fafteningit  felftothe  folid  body,  which 
was  already  concreted.  Thus  by  putting  into  a  ftrong  folution  of  pure 
nitre,  or  rock-alum,  fome  little  fticks  of  wood  or  other  folid  body, 
tliat  may  be  kept  fteadily  in  the  lame  pofture,  you  will  fee  many  co- 
agulations begin  to  be  made  againft  them  •,  and  the  cryftals,  thus  con- 
creted, will  neceflarily  have  their  figures  incompleat,  and  cavities  cor- 
rei'pondent  to  thofe  parts  of  the  ftick  whereto  the  faline  corpufcles  fa- 
ftened.  And  tho'  I  inftance  this  irtofoulation  of  figured  ftones  but  in 
Cor?jiJh  diamond^,  yet  thofe  are  not  the  only  tranfparent  minerals  where- 
in I  have  obferved  it.  And  particularly,  I  found  among  a  parcel  of 
mineral5,  a  fine  tranfparent  and  neatly  figured  ftone,  which  feemM  to  be 
pure  cryftal;  but  lay  coagulated  about  a  kind  of  branching  wire, 
whereof  a  great  pait  was  enclofed  by  tlie  ftone,  feem'd  to  grow  out 
or  a  piece  of  ore,  refemblirg  that  of  filver  •,  which  the  owner  af- 
firmed to  be,  together  with  the  above  mentioned  branch,  good  filver, 
produced  by  nature  in  that  form',  which  excellently  agiees  with  the 
releinblance  I  juft  prcpofed,  betwixt  the  coagulation  of  dilTolved  falts 
and  tlie  liquid  matter  of  gems,  about  ftable  bodies  immerfed  therein. 
ji  greater  Hut  to  procecd.  The  fecond  grand  coi.fideration,  whereon  our  hypo- 
fpecific  gravis  tliefis  IS  founded,  arifes  from  the  weight  of  lome  gems,  which,  being 
ty  ingtmsAr-  „^^^^^^  x,\i2i\\  what  feems  to  belonu;  to  them,  as  hard  tranfparent  ftones, 

gues  their  mi'  ^  i_t_ij««r-  H*  •  i«/^  * 

taUine  or  mi-    ^^^  ^^Yj  probablv,  derive  It  from  metalhne  or  mineral  mixtures.  Gems  are 
mrsl  TiMture.    eftimated  by  lapidaries  as  they  weigh  a  determinate  number  of  cnrrats,  or 

o^'grai;is  \  for  they  compare  only  the  weight  of  ftones,  of  the  fame  kind, 
"  to  one  another,    as  the  greater  or  leffer  weight  argues  a  greater  or  lefs 

bulk  ; 
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bulk  i  without  regarding  the  fpecific  gravity  of  them,  which  depends  Nat.Hist*. 
not  on  their  magnitude.  s.^^V'"*'^^ 

Now  rock-cryftal,  as  it  is  by  mineralifts  reckon'd  among  gems,  (b- 
it  is  hard  enough,  as  1  have  tried,  both  to  cut  elals  and  to  ftrike   fire  j 
and  its  having  lo  great  a  tranfparency,  and  wanting  colour,  makes  it  ex- 
ceeding likely  to  be  free  from  adventitious  mixtures.   I  therefore  pitch- 
ed upon  it  as  the  ftandard  whereby  to  make  a  probable  eftimate  of 
the  weight  of  gems  5  and  having  hydroftatically   examined  it,    firft  fa 
the  air,   and  then   in  water,    I  found  its  weight   to    an   equal   bulk 
of  the  latter  fluid,,  as  two  and  almoft  two  thirds  to  one  •,   which^ 
by  the  way,   fliews   us  how  groundlefly  many  learned    men  fuppole 
cryflal  to  be  ice  extraordiijarily  hardened  by  a  long    and  vehement 
cold  \  for  ice  is  bulk  for  bulk,  lighter  than  water  ^  and  Madagafcufy  as 
well  as  other  countries  in  the  torrid  zone,  abounds  with  cryftal. 

Having  thus  found  the  weight  of  cryftal  to  water,  when  I  met 
with  a  coloured  gem,  whofe  Ipecific  gravity  I  guefled  to  be  fenfibly 
greater  than  of  that,  1  fbmetimes  weighed  them  in  the  air,  and  in  the 
water,  and  fo  difcovered  whether  I  had  conjeftured  right.  And  if  the 
Ipecific  gravity  of  the  gem  much  exceeded  that  of  cryftal,  I  thought 
it  probable  there  might  be  fome  metalline  or  mineral  corpufcles  ming- 
led with  the  ftony  ones  thereof,  whence  it  might  alio,  probably,  der 
rive  its  tinfture.  Finding  fome  Ammcan  granats,  which  1  had  a  greac 
and  peculiar  reafon  to  believe  had  once  been  liquid,  ot'a  colour  fo  deep,, 
that  they  were  almoft  opake-,  and  judging,  likewife,  by  my  hand, 
that  they  were  much  heavier  than  pieces  of  cryftal,  of  the  fame  bulk^ 
I  weigh'd  them  ill  a  pair  of  nice  (cales  in  air,  and  in  water,  and  found, 
as  1  expefted,  that  they  were  almoft  four  times  fpecifically  heavier 
than  that  fluid  •,  and,..confequently,  heavier  by  about  a  third  part,  than 
pieces  of  cryflal  of  the  fame  bignef?.  But  we  muft  obferve,  tho'  when 
coloured  gems  have  a  greater  gravity  than  cryflal,  'tis  probable  fome 
metalline  pigment,  or  other  mineral  fubftance,  may  be  mixed  with. 
them  •,  yet  if  fuch  gems  have  no  fuch  additional  weight,  it  will  not 
follow,  that  their  colour  cannot  proceed  from  any  mineral  tinfture; 
fince  a  "mineral  fubftance  m  ty  be  prefent  in  a  liquor  even  when  it  adds 
no  manifeft  weight  thereto.  Thus  I  have  found  a  mineral  water,  which, . 
by  its  taft,  its  elfefts,  and  the  colour  it  would  ftrike,  appeared  to  be 
richly  impregnated  with  iron  \  yet  being  carefully  examined  hydrofta- • 
tically,  it  feem'd  very  little,  if  at  all  heavier  than  common  water. 

The  laft'  argument  I  ftiall  now  make  ufe  of  is,,  that  out  of  feveral 
medicinal  ftcnes,    and  ^^^cw  out  of  fome  fine  gems,  real  and  corporeal  fninerahmit^i 
metals,    or  other  mineral   fubftances,    may  be  extrafled.      But  as  the  h.  xtraBtd 
further  profecution   of  this  argument   will  be  more  proper  hereafter, /J^ow^^^j^* 
with  regard  to  opake  gems,   where   its  force  will  beft  appear^  1  fliall 
but  lightly  touch  upon  it  in  this  place.     To  fl\ew,  however,  that  it 
affefJs  gems  as  well  as  opr^ke  ftones,  1  obferve  firft^  that  feveral  ilones 
reckoned  amongft  precious  ones,  are  opake:,, as  the  turquoife,  the  onyx, 

the- 
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Nat.Hist.  the  fardonyx,  (^r.  not  to  mention  the  femi-opake,  Befides,  I  much 
~  '  queftion,  whether  tranfparency  be  abfolutely  ^flential  to  thole  pre- 
cious ftones,  wherein  'tis  ufually  found.  And  I  might  here  make 
it  probable,  that  opacity  and  tranlparerxy  often  depend  upon 
the  manner  wherein  the  pigment  is  dilperJed  thro'  the  ftony  mat- 
ter of  the  gem  \  and  the  convenient  or  inconvenient  fituation  of  the 
pores,  with  refpefl:  to  the  rays  of  light.  Moreover,  leveral  precious 
.ftones,  and  even  diamonds  themlelves,  have  Ibmetimes  great  clouds, 
^hich  render  them  in  thofe  parts  opake,  without  hindering  them 
from  being  true  diamonds  or  gems,  of  this  or  that  kind,  to  which 
their  hardnefs,  colour,  &c.  entitles  themj  and  not  to  obferve  that 
cornelians,  agates,  and  fome  other  ftones,  are  fometimes  found  to  be 
tranfparent,  and  fometimes  femi-diaphanous,  I  have  feen  even  a  far- 
donyx tranfparent.  And  as  for  granats,  1  have  had  fome  figured 
ones  that  leemed  quite  opake  •,  and  others  ot  feveral  countries,  that 
were  in  fome  places  diaphanous,  but  as  to  the  main  bulk  of  their 
bodies  almoft  as  dark  as  ordinary  flones. 

And  there  is  no  doubt,  that  the  experiments,  whereby  I  have  obtained 
mineral  or  metalline  uibftances  from  load-fiones,  native  cinnabar, 
"blood- ftones,  &€.  might  alfo  fucceed  in  (everal  of  the  more  ponde- 
Tous  gems  \  if  their  glafly  nature,  or  the  exceeding  compaftnefs  of 
many  of  them,  rendered  not  the  mineral  corpufcles  harbour'd  in  the 
ftony,  or  infoluble  parts,  inacceflible  to  the  common  menftrua.  And 
when  the  metalline  and  mineral  ingredient  is  in  great  plenty,  and  the 
tinflure  of  the  ftony  parts  not  very  clolej  I  queftion  not  but  even 
from  tranfparent  gems,  the  adventitious  ingredient  may  in  part  be 
diiTolved:  for  having  by  the  weight  of  the  granats  lately  men- 
tioned, concluded  them  impregnated  with  fomewhat  metalline  *,  I 
kept  fome  of  them  in  a  crucible  for  a  competent  time  in  the  fire, 
and  found  they  thereby  exchanged  their  colour  for  one  not  unlike 
that  of  rough  iron.  And  having  reduced  them  to  a  very  fine  powder, 
and  d^'gefted  feme  acid  menftrua,  and  particularly  reftified  fpirit  of  fait 
upon  them,  they  afforded  me  a  rich  tinSure.  Encouraged  by  this,  I 
hoped,  that  without  being  previoufly  burnt,  they  wou'd  in  Aqua  regU 
afford  a  tiutture  •,  and  accordingly  1  obtained  from  crude  granats,  (re-v 
duced  to  very  fine  powder)  a  rich  folution,  which  tho'  in  colour  it  fome- 
what relembled  a  folution  of  gold-,  yet  partly  by  the  colour  of  the 
burnt  granats,  and  partly  by  the  taft  of  this  folution,  I  fuppofed 
that  another  metal  was  more  likely  than  gold,  to  be  predominant 
therein.  And  having  pently  evaporated  part  of  that  menftruum,  I 
obtained  from  fome  of  the  remainder  certain  cryftals,  whofe  fhape, 
by  reafon  of  their  fmallnefs  and  diforderly  coagulation,  1  couM  not 
well  determine  •,  but,  touching  the  uncoagulated  portion  of  the  liquor 
with  the  tip  of  my  finger,  and  adding  that  part  of  a  drop  which 
refted  thereon,  to  a  great  many  drops  of  the  infufion  of  galls,  it  ii.ftan- 
taneoufly  turn\i  them  full  as  black  as  ink. 

This 
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Tkis  trial  I  made  to  examine,whether  one  mineral,  at  leaft,  that  helt)ed  NAT.Hisr; 
to  conflitute  thefe  granats,  was  not  of  a  feruginous  nature  •,  tor  if  it  were, 
I  fuppoled,  like  other  bodies  that  participate  of  iron,  it  would  afford, 
with  gallsj^aninky  colour.  A  parcel,  alfo,  of  fmall  red  tranl parent  ftones, 
guefled  by  fome  to  be  granats,  but  by  others,  more  probably,  rubies, 
being  finely  powdered,  gave,  in  an  appropriated  meoiiruum,  a  colour 
like  that  of  dilfolv'd  gold  j  and  that  fome  parts  of  the  gems  were  really 
diffoWd  in  the  menftruura,  appeared  not  only  by  the  colour  j  but 
having  put  fome  of  this  liquor  to  a  tinfture  of  galls,  it  produced,  at 
the  very  firft,  a  dark  colour,  tho^  not  near  ib  black  as  that  of  the 
former  granats  ^  and  immediately  let  fall  a  copious  precipitate,  that  was 
almoft  white.  I,  moreover,  precipitated  from  it,  by  an  urinous  fbirit^ 
a  reddifli  fubftance ;  which  being  fuffer'd  to  dry  in  the  air,  leem  d  to 
grow  into  bodies  ihap'd  like  mofs  j  and  here  and  there  fmall  muftirooms, 
all  bf  them  prettily  coloured.  And  from  certain  granats  that  were 
in  fome  places  opake,  as  well  as  in  others  diaphanous,  I  obtained  a 
ibiution  ^  the  fuperfluous  liquor  whereof  being  abfiradied,  the  refidue, 
which  was  deeply  coloured,  did,  in  the  cold,  afford  a  kind  of  faline 
concretions  ^  tho'  not  large  enough  to  have  their  figures  determined. 

And,  perhaps,  if  men  had  the  curiofity  to  make  trials,  there 
wou'd  be  other  tranfparent  minerals  found,  capable  to  be  wrought  on 
by  appropriated  menftrua.  For  I  do  not  think  that  every  feeming 
glafTy  contexture  of  a  mineral,  unfits  it  for  that  purpofe.  Tho'  the 
clear  fpar,  which,  in  moft  of  our  weftern  lead-mines  in  England^  is 
found  next  to  the  metalline  veins,  be  at  leaft  femi-diaphanous,  and 
of  fo  glalTy  a  texture,  that  it  ufually  breaks  into  fmooth  and  gloffy 
fuperficies, appearing  like  a  talc;  and  is,  alfo,  for  the  mofi  part  made 
up  of  geometrically  figured  bodies,  refembling  in  their  furfaces,  a  rhom- 
bus, or  rhomboides ;  yet  fome  other  experiments  I  had  made  with  it, 
inducing  ine  to  fufpeft,  that  'twas  not  indeed  a  talc,  but  a  body  of  a 
much  more  open  texture,  I  found  I  cou'd  difTolve  it  in  leveral  liquors ; 
and  particularly  in  good  fpirit  of  fait,  which  wou'd  prefently  work 
4ipon  it,  even  whilft  it  remained  in  lumps ;  and  that  too  without  the 
aififtance  of  heat. 

But  from  what  I  have  faid  as  to  the  ufefulnefs  of  menftrua,  it  muft 
not  be  inferred,  that  they  are  the  only  inftruments  wherewith  fome- 
thing  metalline  may  be  obtained  from  gems ;  for  I  have  made  conii- 
derable  attempts  of  this  kind  by  fufions,  and  appropriated  additions. 
And,  however  fuch  trials  may  fucceed,  as  to  the  feparating  from  a 
gem,  a  metalline  or  mineral  body  of  a  determinate  fpecies,  I  have  art 
eafie  way,  in  which,  by  the  help  of  fufion,  I  more  than  once  mani- 
fefted,  in  general,  that  there  may  be  fubftances  partaking  of  a 
metalline  nature,  in  fome  kinds  even  of  tranfparent  gems;  and  partly 
by  the  fame  method,  and  partly  by  others,  I  have  in  fome  cafes 
determined,  with  probability^  that  mineral  fubftance  is  here  predomi** 
nant. 

Vol,  m.  R  ft 
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NAT.Hist#      It  may  ftrve  to  iHuftratc  our  hypothefis,   that  having  reduced  to 

powder  Ibme  StirU  of  water,  fpontaneoufly  petrified,  diflblved  it  in 
Ipirit  of  verdigreafe,  fuffered  Ibme  of  it  to  evaporate,  and  put 
the  reft  into  a  cool  place  ;  I  obtained  many  fmall,  finely  figured,  and 
tranfparent  cryftals,  that  fliot  much  after  the  falhion  of  thofe  of  the 
purer  fort  of  nitre.  With  fome  part,  alfo,  of  this  ftony  folution,  I 
mixed,  in  a  convenient  proportion,  a  high-coloured  folution  of  copper, 
made  with  the  lame  Ipirit  of  verdigreafe  \  and  the  two  folutions  be- 
ing warily  put  together,  did  not  precipitate  one  another,  but  afforded, 
upon  the  evaporation  of  their  fuperfluous  moifture,  among  many 
cryftals,  that  were  tranfparent  and  colourlefs,  Ibme  that  were  richly 
adorned  with  a  greenilh  blue  tiiiQure  of  the  diiTolved  metal. 
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SECT.    11. 

Now  proceed  to  thofe  confiderations,  which,  ailifted  by  what  has 
already  been  delivered,  may  fufHce  to  fhew  our  conjecture,  as  to 
the  caufe  of  the  virtues  of  gems,  to  be  rational. 
MiMTsIpf*  My  firft  obfervation  is,  that  the  earth  not  only  contains  a  great 
dMBhms  ix*  number  and  variety  of  minerals,  known  by  particular  names,  but  very 
'''^%  Tb'^  inany  others  wherewith  we  are  hitherto  unacquainted.  What  a  vaft 
/JJJJ^/7  ^  ^jj^  multitude  of  metalline  ores,  marcafites  of  feveral  forts,  antimonies, 
tsrtb.  tin-glafs,  F/»0re/,  talcs  of  various  kinds,  fpars,  fuiphurs,  falts,  bitumens, 

i^c.  are  mentioned  by  chymifts  and  mineralifts,  in  the  accounts  of 
repolitories,  and  colleftions  of  natural  rarities  ?  Nay,  the  diligence  of 
ibme  modern  writers  hath  reckoned  up  between  two  hundred,  and  two 
hundred  and  fifty  foffilsof  the  fame  kind. 

The  fecond  part  of  our  obfervation  appears,  from  confidering  the 
^ery  fmall  proportion  that  the  perpendicular  depth  of  the  generality  of 
mines,  bears  to  the  femi-diameter  of  the  earth  •,  fb  that  tho'  our  globe 
were  inhabited  by  fome  hundred  millions  of  men  more  than  now  it  i?, 
-and  they  had  the  curioficy  to  dig  mines  every  where,  their  fpades 
wouM  ufually  penetrate  fo  little  a  way  into  the  earth,  that  a  vaft 
multitude  of  foffils  might,  by  lying  deeper  in  the  bowels  of  it,  ftill 
continue  undifcover'd.  And,  as  far  as  I  have  obferv'd,  almoft  every 
region  hath  peculiar  minerals,  different  from  thofe  of  other  countries. 
Thus  in  fome  counties  of  E^gl^dy  a  curious  eve  may,  doubtlefs, 
obferve  feveral,  that  are  unoblerved  by  the  inhabitants  themfelves; 
cfpecially  if  well  contrived  borers  were  diligently  and  skilfully 
employed  to  pierce  the  ground,  and  bring  up  famples  of  the  various 
foffils  that  lie  hid  under  it.  And  this  I  can  my  felf  fay,  in  general, 
that  in  fome  parts  of  England^  where  I  had  more  opportunity  than  in 
others,   to  exercife  my   curiofity  about  minerals  \    I  have,  in  a  fmall 

com- 
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compafs  of  ground  met  with  a  much  greater  variety  of  them  than  I  Nat.Hist. 
expefted ;  many  of  which  were  defcribed  by  no  writer  that  I  know 
of:  and  federal  of  the  like  have  been  lent  me  from  different  foreign 
countries. 

In  the  next  place  it  is  to  be  confidered,  that  nature  has  furniifaed    Fsrhm 
the  earth  with  menftrua,  and  other  Hcjuorsof  feveral  forts,  endowed  A«^^*  ^^ 
with  different  qualities  5  and  water  being  abundantly  to  be  met  with  ^^ 
under  ground,  and  for  the  mcfi  part  very  plentifully  in  mines,  it  is 
capable  of  being  variouAy  impregnated  ^   and  when  thus  altered,  may, 
in  fbme  cafes,  aQ:  the  part  of  no  defpicable  menflruum  ^  and  on  other 
occaiions  concur  to  the  produ£tion  of  mineral  bodies. 

I  further  obferve,  that  the  fubterraneous  liquors,  upon  one  account 
or  other,  are  qualified  to  aft  either  as  corrofive  menflrua,  or  as  other 
fblvents,  upon  many  of  the  medicinal  earths  and  minerals  they  meet 
with  under  ground  ^  which  having  never  been  exposM  to  our  fires^ 
preferve  their  texture  more  open,  and  their  parts  more  foluble, 
than  thofe  that  have  been  melted  by  the  violent  heat  of  a  furnace. 

And  that  even  common  water  will  fuffice  to  diflblve,  and  impreg- 
nate it  felf,  both  with  the  faline  and  metalline  parts  that  it  meets 
with  in  its  paflage,  appears  from  the  different  tafls,  and  other  qua- 
lities of  liquors,  which  all  pafs  for  common  water;  fbme  whereof 
are  found  better  than  others,  for  brewing,  waihing,  dying,  temper- 
ing  fleel,  &c. 

But  more  eminent  infhinces  are  afforded  us  by  the  mineral  fprings,' 
whether  Therms  or  jtciduU^  great  numbers  whereof  are  enumerated 
by  phyficians  and  geographers  *,  and  many  more  wou'd,  doubtlefs,  be 
difcovered,  if  men  wanted  neither  skill  nor  diligence*  And  tho'  com- 
mon water  does  the  mofl  readily  difTolve  the  falts,  properly  fo  call'd, 
it  finds  in  the  bowels  of  the  earth  \  as  we  fee  happens  in  thofe  falc 
iprings  that  come  not  from  the  fea  ;  yet  there  are  many  other  Tub- 
terraneal  bodies,  which,  abounding  with  faline  particles,  will  be 
diflblved  by  water,  tho'  they  prove  of  a  compound  nature,  and 
contain  very  different  fubflances ;  as  is  plain  from  thofe  waters  of 
Hungry y  and  other  regions,  that,  by  evaporation,  yield  vitriol, 
which  contains  a  faline,  a  fulphureous,  a  metalline,  and  an  earthy 
part ;  every  one  of  which  may  be  made  diftinftly  to  appear. 

Laflly.  the  petrifying  juice  or  fpirit,  coming  in  a  fufficient  propor-  74;  fmiSi 
tion  to  be  mixed  with  thefe  impregnated  waters,  fb  as  to  coagulate  tiwff  gmu 
them,  and  unite  therewith,  from  their  coalition  may  refult  thofe 
flones  we  call  tranfparent  gems.  For  'tis  certain,  that  bodies 
which  were,  a  while  before,  in  the  form  of  water,  may  coagulate 
into  flony  Sir/VAe  3  and  that  diamonds  themielves,  the  hardefl  of  gems, 
were  once  fluid  fubflances,  I  hope  we  have  already  proved. 

But  farther,  having  procured  fome  petrified  bodies  from  a  place  in 
Engl^dy  I  found  that  the  petrifying  juice,  or  fpirit,  which  abounded 
in  that  fpot  of  ground,  waa  fb  penetrating  and  operative,  that  it  ren- 
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Nat.Hish.  der'd    fome    of   the  vegetable    fubftances,    found    there,    of   their 
V^Sr^    priftine  fliape  and  bignefs,  hard  enough  to  cut  both  glafs  and  iron. 

And  from  among  the(e  I  pick'd  a  tranlparent  body,  that  by  the  fhape 
and  other  circumftances  I  judgM  to  have  been  a  diaphanous  gum,  be- 
longing to  a  piece  of  petrified  wood,  xv^hich  was  hardened  to  a  degree 
that  made  k  capable  of  fcratching  glafs. 
7»ri>  w>-  To  apply  thele  particulars  to  our  fubjefl  :  I  conceive  that  fome  of 
mf^,wbin€$l  the  real  virtues  of  gems  may  be  derived  from  hence,  that  whi  1ft  they 

were  in  a  fluid  form,  the  petrefcent  fubftance  was  mixed  with  lome  mi- 
neral folution,  tinflrure,  or  other  impregnated  liquor  ^  and  that  thefe 
were  afterwards  concoagulated,  or  united  and  hardened  into  a  gemw 
And  as  feveral  virtues  of  gems  may,  in  general,  be  deduced  from  the 
commixture  of  thefe  mineral  corpufeles^  fo  the  greatnefs  and  variety 
ef  their  particular  virtues  may  proceed  from  the  peculiar  nature  of  the 
4ii&rent  impregnating  liquors,  and  from  the  proportion  wherein  they,  are 
Biix'd  with  tlie  petrelcent  juice* 

To  render  this  con)e£lure  the  more  probable,  it  muft  be  remember^ 
€d,  that  we  have  already  fliewn  gems  to  have  once  been  fluid  or  foft 
bodies;  and  that  feveral  of  them  were  not  fimple  concretions  of  a  pew 
twfcent  liquor,  but  coolifted  alio  of  other  mineral  adventitious  parts  ; 
as  appears  from  the  feparablenefs  of  Iiich  fubftances  in  fome  ftone9, 
the  fpecific  gravity  in*  others,  and  the  different  tin£lures  to  be  met 
with  in  gems  of  the  fame  fpecies,  as  rubies,  fapphires,  granats,  and 
•vea  diamonds ;  of  which,  as  I  formerly  faid,  I  have  feen  fome  yel- 
low,  fome  of  other  colours,  and  fome  green,  almoft  like  emeralds. 

Since,,  then,  there  may  be  in  gems,  and  in  fome  of  them  numberlefs 

adventitious  corpulcles;   fuice    there  is   cpufe  to  think,    that   fome 

of  them  may  be  endowed  with  feveral  properties  and  medicinal  virtues; 

iince  there  is  a  great  difference  among  thefe  impregnating  panicles, 

and,  probably,  a  greater  variety  than  is  known  to  us  ;  and,  laftly^flnce 

many  gems  are  richly  impregnated  with  thefe  particles,  1  fee  no  rea* 

fi)a  why  fome  of  the  virtues  of  feveral  gems  may  not  proceed  from 

hence,  rather  than  from  thofe  unintelligible  and  precarious  fiibftantial 

forms  to  which  they  are  ulually  referred. 

mhitker-         It  may,  however,  be  objefted,    that  the  mineral  fubflances  cannot 

gmfb^vif      well  have,  any  medicinal  operation  on  the  human  body,  becaufe  they 

re0f^y0ttym§»  3^^  {^  lock'd  up  as  to  communicate  nothing  to   it ;  being  unconquer- 

iW^wiZ.fw>-i     ^i^j^    j^y  ^^   irmW   a  heat  as   that  of  the  flomach,    and   other  parts 

Now,  if  there  had  never  been  any  aftual  trial  madej  to  fliew  whe- 
ther a  gem  be  capable  of  medicinal  virtues,  I  Ihou'd  find  probability 
enough  in  this  objeftion,  to  fufpend  my  judgment  till  experience 
determined  the  queftion.  But  fince,  upon  very  credible  teftimo*- 
ny  of  eminent  phyfician?,  and  patients  themfelves,  of  my  own  acquaint 
tance,  I  find  caufe  to  affent  to  fome  matters  of  faft  about  the  opera- 
tion of  gems ;  and-  fince  fuch  fafts  ftrongly  argue,  in  the  general^,  that:  a 

precious  ftpi^e  may  havct  mfidiciualviftuesjl.  think  theobje^ion  fuffici. 
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ently  enervated  by  fuch  particular  inflances  j  {0  that  It  ought  not  toNAT.HisT* 
keep  us  from  airentiiig  to  the  poflibility  of  the  thing,    efpecially  when        "^   '^ 


harder  than  leveral  gems.  And  'tis  farther  confiderable,  tJiat  there  arfe 
magnets  which  have  a  manifeft  and  inconvenient  operation  upon  the 
human  body,  by  being  wore  in  the  pocket,  or  long  held  in  the  hand- 
But  farther,  I  have  found  feveral  tranfparent  pebbles,  fome  of  which, 
by  being  barely  well  cut  and  fet,  are  made  to  counterfeit  diamonds, 
that  may  immediately  be  brought  to  emit  copious  and  ftrong  fcent- 
ed  fieams.  And  if  eleftrical  attraftions  be  owmg  to  the  effluvia 
of  bodies,  excited  by  rubbing  \  very  flight  alterations  may  fu/fice  to 
procure  expirations  from  tranfparent  gems,  many  of  which  areeleftri- 
cal,  and  even  the  hardeft  of  them,  diamonds  themfelves;  one  of  which 
I  keep  by  me,  that  upon  a  little  friftion  attrafls  very  vigoroufly. 

And  as    to   that  part  of  the  objeftion  which  pretends,,  gems  are 
not  to  be  digeffed  by  the  heat  of  the  ftomach  ;  I  will  not  ft  ay  to  ex^- 
amine  how  far   the  digeftion  of  things,  in  the  ftomach,'  is  owing  rd 
heat.     But  to  make  the  objeftibn  valid,  it  ihould  be  firft  proved,  that 
fuch  materials  can  have  no  operation  upon  the  human   body,  while 
they  pafs  thorough  it,  without  undergoing  any  lenfible  change  of  bulk, 
figure,  c^c.  as  gems,  when  fwallow'd,  are  fuppofed  to  do.    For  fome  chy- 
miRi  make  bullets  of  the  regulus  of  antimony,  which  they  call   P/7i- 
U  ftYfetu^  i  becaufe  when  they  have  performed  their  operation  in  the 
body,  and  are  thrown  out  with  the  excrements,  they  may  be  employed 
again  and  again  to  the  former  purpofe :  nor  do  we  know  what  analogy 
there  may  be  between  fome  juices  in   the  body,    and   thofe  parts  of 
mineral  fubftances  that  impregnate  gems.    For  tho'  the  Oculus  mundl 
is  reckon'd  among  the  rare  gems,  yet  if  one  of  the  beftr  fort  be,  for  a 
while,  kept  in  common  water,  it  will,  as  experience  afTures   me,  re- 
ceive an  alteration  obvious  to  the  eye.-   I  might  here  alleJge  the  con- 
current authority   of  many   phyfician?,  and  the  common  practice  of 
moft,  who,  in   their  public  difpenfatories  as  well   as  private  prefcripj 
tions,  order  the  fragments  of  precious  ftones  to  be  taken  inwardly,  up?. 
on  account  of  the  virtues  afcribed  to  them.     But  I  wave   fuch   argu^ 
ments  as  leem  fufplcious.  However,  I  my  fehf  have,  without  heat,  obuined 
a  manifeft  tinilure  from  feveral  hard  bodies,  and  even  from  a  tranfpa- 
rent fort  of  gems,  by  means  of  a  faint  liquor  difiillM  from  a  vegetable 
fubftance,  which  is  as  temperately  qualified  and  as  plentifully  eaten  4iS 
bread,     A^id  whether  fome  juices  of  the  body,  aflifted  by  the  natural . 
heat  thereof,  may  not  lerve  for    menftrua    to    fome  gems,    I*  cannot: 
v/ith  certainty   (ay.     But  even  the  natural  heat  of  a.  h\iman  ftomach^'' 
nay,,  perhaps,  of  the  external  parts  of  the  body,  m^y  be  able,  tho'  no:  eo  j 
digeft  precious  ftones,  yet  to  fbtch  out  fome  of  their  virtues;  iihce'i 
1  aiir.. fore,  it  makes  a  feiliible  alteration  in  the  hardeft  fort  of  them!|f 
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Nat.Hist.  For  I  have  a  diamond,  whofe  eleftrical  faculty  may  be  excited  with- 
out rubbing,  only  by  a  languid  degree  of  adventitious  heat ;  and  had  in 
keeping  another,  which,  by  means  of  water  made  a  little  more  than  luke- 
warm, I  cou'd  bring  to  Ihine  in  the  dark. 

If  it  be  further  alledg'd,  that  tho'  fome  virtues  be  allow'd  to  gems 
upon  account  of  the  minerals  that  impregnate  them,  yet  'tis  impoflible 
thole  virtues  fhould  be  very  great  and  various :  I  reply,  that  I  defire 
no  man  to  believe  all  the  ftrange  things,  that  even  fome  learned  wri- 
ters afcribe  to  fuch  ftones  \  for  the  rarity  of  tranfparent  gems,  their  luftre, 
and  the  great  value  which  their  fcarcity,  and  mens  folly  give  them, 
emboldens  fome  to  lay,  that  fuch  fcarce  and  noble  produftions  muft  be 
endowed  with  proportionable  qualities. 

But  for  a  further  anfwer  to  this  objeftion,  'tis  not  improbable  that 
there  fliould  be  in  the  earth  a  much  greater  variety  of  minerals  diflb- 
luble  by  the  fubterraneal  menflrua,  and  capable  of  concoagulating  with 
petrefcent  juices,  than  authors  have  yet  taken  notice  ofj  as  many  fub- 
terraneal produftions,  that  I  have  met  with,  ftrongly  incline  me  to 
believe.  And  from  the  number  and  various  mixtures  of  thefe,  may 
proceed  not  only  a  great  variety  of  operative  particles  in  precious  ftones, 
but  a  high  degree  of  energy  in  fome  of  them. 

Next,  I  confider,  that  the  efficacy  of  thofe  mineral  tinftures,  or  fb- 
lutions,  already  known  to  us,  may  be  reafonably  prefum'd  greater  in 
Ibme  gems,  whereof  they  became  ingredients  whilft  in  folutis  frincifUsy 
than  can  be  expefted  from  the  vulgar  folutions  of  the  fame  metals 
or  minerals,  after  they  have,  by  vehement  fires,  been  reduced  into 
gold  or  filver,  lead  or  antimony,  ^r.  For  in  fuch  vehement  fufions 
as  are  requifite  to  bring  metalline  ores  into  thele  fubftances,  the  vola- 
tile and  fpirituous  parts  will  be  driven  away,  and  the  remaining  body 
become  more  hard  and  compaft,  and  thereby  have  its  virtues  lock'd 
up.  But  in  their  ftate  of  fluidity,  thofe  lubtile  and  efficacious  parts 
are  preferv'd  and  united  to  the  other  ingredients  of  the  gems,  whence 
Ibme  of  them  may  be  eafily  drawn  out  j  as  I  lately  inftanc'd  in  very 
hard  pebbles,  which  afforded  ftrong  fcented  effluvia.  An&  from  the 
greater  or  lefs  plenty,  and  natural  aftivity  of  the  impregnating  par- 
ticles in  a  gem,  may,  probably,  be  deduced  the  difference  of  the  colour 
in  fome,  and  of  the  virtue  in  others  of  the  fame  denomination:  of  the 
latter  cafe,  we  have  eminent  examples  in  fome  learned  writers  j  particu- 
larly in  the  I.apis  ncphrittcus. 

And  here  we  may  obferve,  that  the  petrefcent  juices  themfelves 
may  have  diftinfV  natures,  and  be  endowed  with  peculiar  qualities, 
abflrafling  from  thofe  they  acquire,  upon  account  of  their  coalitions 
with  adventitious  liquors  ^  as  (ome  differences  I  have  found  in  petref- 
cent fluids  make  probable.  And  having  obferved  petrifying  liquors  cr 
fpirit-,  to  pervade  and  give  a  high  degree  of  hardnefs  to  bodies  that 
;  chanced  to  lie  within  their  reach,  tho'  one  would  have  thought  them 
|fufficiently  indifpofed  to  receive  fuch  an  induration  3  I  fee  no  abfur- 

dity 
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dity  in  fuppofmg  fuch  a  liquor  may  invade,  permeate,  and  fubdue  tran-  Nat.Htst. 
iparent  minerals,  abounding  in  laline,  liilphureous,  and  bituminous 
particles  •,  which  being  duly  excited,  may  emit  their  more  lubtile  and 
aftive  parts.  And  as  I  have  caufe  to  think,  that  fubterraneal  fires  and 
menftrua,  do  often  make  various  compofitions,  and  re-compofitions  in 
the  earth  j  fb  'tis  not  impoffible  that  the  ipirit  we  are  ipeaking  of, 
may  mix  it  felf  with  fuch  bodies,  and  petrine  them,  together  with  it 
ielf,  into  gems.  I  have  had  fait  that  was  made  by  nature  in  the 
bowels  of  the  earth,  juft  like  that  the  chymifls  compound  by  art. 
And  I  have  fometimes,  by  an  eafie  operation,  and  a  moderate  degree 
of  fire,  made  a  certain  compofition  of  volatile  particles  of  fait 
and  fulphurs,  which,  after  diftillation,  Ihot  in  a  fluid  medium,  into 
traniparent  cryftals,  more  curioufly  figured  than  many  natural  gems. 
So  that  if  either  beneath,  or  upon  the  furface  of  the  earth,  fuch 
kind  of  fubftances  happen  to  be  pervaded  and  fubdued  by  a  clear 
petrifying  liquor,  we  may  well  prefume,  that  the  refulting  concre- 
tions will  be  endued  with  qualities,  both  uncommon  in  kind,  and  con- 
iiderable  in  degree. 

If  it  be  yet  objefted,  that  it  is  very  unlikely  gems  Ihould  part  with 
any  effluvia,  or  portions  of  themfelves,  fince  they  lofe  none  of  their 
weighty  and  fince  fbme  of  them  are  very  little  heavier  thancryflal  j 
I  might  leave  phyficians  and  chymifts  to  reply,  that  the  antimonial 
glafs  and  cup  imbue  wine,  and  other  liquors,  with  a  Arong  emetic 
quality,  without  fuffering  any  fenfible  lofs  of  weight.  But  have  the 
dbjeftors  tried  the  truth  of  what  their  argument  fuppofts,  by  any 
method  fufficiently  accurate?  This,  I  doubt,  has  neither  been  at- 
tempted, nor  wou  d  be  found  eafie  to  perform.  And,  till  due  experiments 
are  made,  let  me  reprelent,  that  tho'  common  water  be  not  allowed  a 
menftruum  fit  to  draw  any  thing  from  mercury  ^  yet  both  Helmont 
and  others  inform  us,  that  a  large  quantity  of  it  being  kept  for  a  day 
or  two  upon  a  fmall  proportion  of  that  drug,  will  acquire  a  virtue  of 
killing  worms  j  tho'  the  mercury  retains  its  former  weight.  And  this 
liquor  is  accordingly  ufed  for  that  purpofe,  and  often  with  good 
fuccefs,  in  a  great  hofpital  in  London  ^  as  the  chief  phyfician  of  it, 
a  very  judicious  and  experienced  man,  has  more  than  once  in- 
formed me. 

And  as  for  the  lightnefs  objefled  againft  fome  gems,  it  may  fafel/ 

be    granted,    that,    ceteris  farihusy   fuch   have    more   languid    virtues 

than  others  of  the  fame  kind  •,    but  befides,  the  adventitious  fubftance 

that  impregnates   the    petrefcent    juice,    may  be  of  fo  fmall  fpecific 

gravity,  as  not  to  make  the  gem  at  all  heavier,  in  fpecie,  than  cryftal. 

For  this,   as  we  formerly  obferved,   being  to  common  water  of  the 

fame  bulk,   as    about  i\    to  i  ^    I  have   hydroftatically   found,    that 

leveral    falts,   and  fome  other  mineral  fubftances,  are  of  lefs  fpecific 

gravity  than  that  \  and  confequently,  if  thefe  were  concoagulated  with 

the  petrefcent  juice  that  hardens  into  cryftal,  they  wouM  not  increafe  its 

■^ '    '   '       '    weight. 
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Nat.Hist.  weight,  tho*  they  might  imbue  it  with  confiderable  virtue?.    But,  by 
W^^'^VN^  the  way,   it  is  not  iieceffary    that  the  adventitious  fubflance  fhould  be 
/         purely  ialine,    to  caufe  no  alteration  in  the  tranlparency  of  cryftal, 
t'  or  the  colour  of  o:her  gems.    For  I  have  often  made  bodies,  which, 

tho'  tranfparent  and  colourlefs,  like  cryftal,  and  fometimes  curioufly 
and  regularly  figured,  were  yet  of  a  compound  nature  j  and  particularly 
abounded  with  a  ftrongly  fcented  fulphur  that  was  eafily  feparable  there- 
from. But,  to  give  a  more  direft  anfwer  to  the  objeftion,  I  fliall  add,  that 
tho'  when  a  gem  has  a  much  greater  fpecific  gravity  than  cryftal,  or 
will  allow  an  adventitious  mineral  to  be  feparated  from  it,  'tis  a  very 
probable  argument,  that  the  petrefcent  juice  is  that  body  compounded 
with  another  fubftance*,  yet  it  will  not  neceffarily  follow,  when 
neither  of  thefe  figns  appear,  that  the  gem  is  quite  free  from  fuch  a 
fubftance.  For  the  petrelcent  liquor,  whereof  it  principally  confifts, 
may  be  impregnated  with  the  finer  and  more  fpirituous  part  of  the 
mineral,  without  having  its  fpecific  gravity  fenfibly  increafed.  Of 
this  I  received  a  notable  inftance  from  a  mineral  water  j  for  tho'  that 
water,  by  its  inky  taft,  by  its  colouring  the  excrements  of  thofe  who 
drank  it,  c^c.  appeared  greatly  to  participate  of  iron  ^  yet  the  parti- 
cles of  that  metal  were  here  fo  light  and  fpirituous,  as  not  only  to  fly 
away  if  the  liquor  were  kept  negligently  flopped  •,  but  examining  it 
hydroftatically,  when  frefti  drawn,  I  found  it  very  little,  if  at  all 
heavier,  in  fpecie,  than  common  water,  compared  and  examined  in  the 
fame  fcaJes,  after  the  fame  manner,  and  with  the  fame  exaftnefs. 

If  to  all  this  be  added,  a  conlideration  drawn  from  the  atmofpheres 
of  folid  bodies,  and  the  great  efficacy  of  effluvia,  it  will  appear  but  natu- 
ral to  fuppole,  that  fome  precious  ftones  may  have  medicinal  virtues; 
and  that  many  of  them  may  be  alcribed  to  the  mineral  fubftances  whereof 
they  participate  or  confift  ;    and  efpecially  to  thofe  which  are  beft  fitted 
to  exert  their  powers,   by  a  copious  efflux  of  their  more  fubtile  parts. 
'Tis    true,    what   has   been    hitherto   delivered,     chiefly     regards 
transparent  cems ;    yet  a  great  part  of  it  may  be  apply'd  to  opake 
ones.       And    if  I  have  fliewn,    that   even    diaphanous    gems    may 
be    endowed  with  virtues,    by    the  mineral    fubftances  they  contain, 
the  arguments  will  hold  more  ftrongly  as  to  opake  gems  ;    for  thele 
are,  for  the  moft  part,  fofter  than  the  others ;  and  'tis  far  more  eafie 
to  fhew,  by  their  fpecific  gravity,  and  the  mixed  nature  of  leveral  of 
them,    that  the  dark  ones  may  greatly  confift  of  mineral  fubftances, 
incorporated  and  hardened  with  petrelcent  juices.    And  among  the  feve- 
ral  kinds  of  thefe  liquors,  I  have  obferv'd  one  of  fo  fine  a  fubflance, 
>  imil^d  y^^  ^^   ^^  petrifying   a  virtue,    that  it  will  penetrate  bodies  of  very 
^^^^^^/^ /;,^.  different  kinds,    and  turn  them  to  flone,    without  fenfibly  increafing 
ft0nc€/  pctri^    their    bulk,     or    changing   their  fli^pe    or   colour.      By    th's    means, 
fed.   vbili^      I  hnve  feen    feveral   animal    and  vegetable  fubftances  lb  petrified,    as 
'*  X^'  '^  ^^'  ^  '"^c  ^^  be  diiHnguiflied,  by  their  appearance,  from  natural.     Thus,  for 
l[*  ■'  i.   .  'iCQy    a  thin  cream  cheefe  was  turned  into  ftone,  whilft  the  fize, 

ihape. 
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ikape,  andcolour^  even  of  the  wrinkles,  and  the  bluifh  mould,  were  fo  Kat.Hist. 
well  preferved,    that   it  might  eafily  have  been  thought  eatable.    I  s^^'^V^^"^ 

have  a  lib  had  a  confiderable  quantity  of  wood  fo  petrified  inEngtand^  ^ 

which  retaining  its  former  figure  and  grain,  and  being  (carce  at  all  vifibl/ 
increasM  in  bulk,  was  fo  very  hard,  that  I  coud  make  impreiHons 
with  it  upon  iron,  and  even  glafs  it  felf,  and  ftrike  fire  with  it,  as 
if  it  were  an  excellent  flint :  and  the  ftony  parts  hereof  wou'd  not 
fuffer  the  wood,  which  they  had  penetrated,  to  be  reduced  in  the  fire 
either  to  afhes  or  charcoal.  I  have  likewife  now  by  me  a  lump  of  mineral 
iiibftances,  wherein  a  petrefcent  liquor,  that  fills  the  large  intervals 
between  them,  is  tranfparent,  and  harder  than  moft  ftones^  as  far  as 
we  couM  guefs  by  fome  trials  made  upon  it,  by  a  skilful  engraver 
of  gems. 

'Twere  eafie  to  add  other  inftances  of  this  kind ;  but  thefe  may 
fuifice  to  fiiew  it  poffible,  for  petrifying  agents  to  infiiiuate  themlelves 
into  the  pores  ot  various  bodies,  and  turn  them  into  ftone  ^  without 
otherwife  deflroying  their  priftine  nature,  or  fo  much  as  altering 
their  figure. 

And  now,  to  render  our  hypothefis  the  more  probable,  I  fhall  offer 
a  few  arguments,  drawn  from  the  great  fpecific  gravity  of  feveral 
opake,  medicinal  ftones  \  from  the  fitnefs  of  our  fuppofition  to  account 
for  feveral  phenomena,  fome  of  which  are  (carce  at  all,  and  others 
much  lefs  probably  to  be  accounted  for  without  it  j  from  the  metal- 
line fubftances,  manifeftly  to  be  obtained  from  the  ftones  we  are 
treating  of^  andlaftly,  from  the  nature  of  the  bodies  whereof  medi- 
cinal fiones  feeifl  to  be  compofed. 

I-  That   the   fpecific  gravity  of  opake  ftones,    whereto  medicinal    opuli  JhA^ 
properties    are'  afcribed,    is  very  confiderable,     might    have    been  txMmind  ky 
eafily  difcovered  from  hydroftatics,  if  the  writers  upon  fuch  concre-  ^^fi^tiemUy^ 
tions  had  been  versM  in  that  doftrine.     Now,  as  marble  is  generally  ^^  ^*^^' 
allowed  to  be  a  pure  and  folid  ftone,  and,  upon  account  of  its  white-  ,J)*^^^i/^jJ 
nefs,  likely  to  be  free  from  mineral  mixtures,   I  chofe  that  for  the  mtmrMl  ji*. 
ftandard  of  the  fpecific  gravity  of  opake  ftones  •,    and,  accordingly,  fi^nw. 
having  weighed  a  piece  of  it,    in  air  and  in  water,  I  found  it  to  be 
to  an  equal  bulk  of  that  liquor,   very   nearly  as  2to  toi.    And  to 
make  trial  in  a  ftone  uncoloured,   but  fuppos'd  of  a  clofer  texture, 
we  examined  a  fine  white  pebble,   and  found  it  was  to  an  equal  mag- 
nitude of  water,  as  2  —  to  ^'     Hence 'twas  eafie  to  infer,  that  feveral 
bodies,  which  commonly  pafs  for    mere  ftones,    are  more  ponderous 
than  white  marble  of  the   fame  bulk  •,    and  that  if  there  were  any 
great  excefs  in  the  fpecific  weight  of  ftones,    above  that  of  marble, 
it  might  proceed  from  Ibme  metalline  bodv,  mixed  with  the  petrefcent 
matter    thereof.      And    1    foon  found,    by    weighing    the   following 
minerals,  firft  in  air,    and  then  in  water,   that  a  blood-ftone   was  fo 
an  equal  bulk  of  water,  as  5  /^  to  i  \  theload-ftone  as  4/^  to  i  j  Laiu 
Calamnaris  as  4  /,  to  i  \  and  LafU  TutU  very  near  as  5  to  i  • 
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iJat.Hist..     But  I  have  not  found  the  proportion  of  each   of  thefe  bodies  to 
•"V^Vj  water,  to  be  any  thing  near  conftantly  the  lame  \   but  fometimes  to 
dil&r  very  much  in  particular  fiones  of  the  fame  kind :,    which  agrees 
very   well   with   our  hypothelis :     for^  according  to  that,  the  ftones 
which  happen  to  partake  more  plentifully  of  mineral  fubftances,  hea- 
vier in  fpecie  than  Aone,  ought  to  be  more  ponderous  than  others  of 
the  fame  kind  that  are  not   fo  qualified.     From  jet,   a  foilil  found 
jn  fome  parts  of  Eurofe^  which  is  reckoned  among  fiones,  and  worn  by 
many  as  a  gem,  I  obtained  no  inconfiderable  proportion  of  oil  ^    and 
having  weighed  choice  jet  it  ielf  in  water,  I  found  it  to  be  bulk  for 
bulk  to  that  liquor,    but  as  i  ,Vo  to  i.      And  there  are  fome  other 
foflils,  hard  as  ftone,.  and  polilhable  as  marble,  from  which  I  have,  by 
dift illation,  obtained  two  kinds  of  oil,  whereof  one  was  lighter  than 
common  water ;    which  fhews,   that   even  bituminous  and  light  fub- 
ftances   may    be  ingredients  of  a  ftone:   and  that  falts,   which   are 
moft  of  them  lighter   in  fpecie  than  white  marble,   may  plentifully 
concur    to   the    making    up    of    ftones,    will    appear    from     thofe,^^ 
whereof  we    in  England  make  vitriol.     Stones,  therefore,  which  are 
lighter  in  ipecie  than  white  marble,   may  be  compounded  of  foifils,^ 
and  thence  derive  peculiar  qualities  *,   at  the  fame  time  that  fuch  as 
are   confiderably  heavier  than  that,   may  juftly  allow  us   to  fulpeft, 
they  owe  their  gravity  to  the  mixture  of  metalline  or  mineral  fub- 
ftances. 
Thr  mmmtt^     2.  I  have  learn'd  of  travellers  returned  from  the  Eafi^Indies^  that 
whiTiin  gmt  fometimes  one  fort  of  tranfparent  gems,    fometimes    another,    and. 
^M^$£rn!.  ^^^^^^^s  even  diamonds  themfelves,  are  found  included  in  the  rocks,. 
'''*^  *       *  or  in  the  midft  of  hard,,  loofe  ftones,  which  muft  be  broken  in  pieces 

before  they  can  be  obtained.     Which  phenomenon  is  hard  to  folve 
without  our  hypothefis ;  but  according  to  that,  it  may  rationally  be- 
fuppos'd,  that  the  gem  was  firft  formed,^  either  in  earth,  or  fome  other 
fbft  and  permeable  fubfiance  -,  which  being  afterwards  pervaded  by  fome 
petrifying  juice,  was  turnM  into  rock,  or  loofe  ftones,  according  as  the 
•arth,  and  other  ambient  matter,  chanced  to  be  an  entire  and  coherent 
mals,   or  divided  into  clods   and  parcels.    And  the  governour  of  an 
jtmfrican  colony    having  fent  me,   among  other  curiofities,    an  odd 
kind   of  mineral,  that  feemed  more  ponderous  than  at  firft  fight  it 
promifed^    I  had  the  curiofity  to  break  it,  and  found  up  and  down 
therein  feveral  gems^    which,   by  their  figuration,   and  fome  other 
circumftances,  were  concluded  to  have  been  form'd  there,  before  the 
ambient  mineral   had  obtain'd  the  nature  it  then  appeared  to  be  of. 
And  it  may  happen  in  opake  ftones,   that  a    great    lump  of  medi- 
cinal earth   fliall   be   invaded    and  petrified  after  the  fame  manner.. 
Whence  it  need  not  fcem  ftrange^  that  fome  medicinal  ftones  fhou'd 
be  very  large  in  comparifon  of  others;    Thus  I  remember,  a  phyfician 
to^d;  me   of  a  fplcen-ftone  in   the  hands  of  an    acquaintance  of  his, 
Which  we^hed. 80/;;,  ande^Ihave.  fieen  lumps  of  medicinal  ftone,  much 

hard^ 
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harder  and  heavier  than  marble,  that  were  far  greater  than  1  cou'd  Nat.Hist, 
lift :  and  having  caus'd  a  pretty  big  piece  to  be  violently  broken  oiF  ^ 
from  the  mafs  whereto  it  belonged,  and  to  be  fawn  afunder,  I  found 
feveral  empty  cavities,  of  diffierent  fizes  and  figures,  in  the  folid 
fiibftance  of  the  ftone  j  which  I'eems  to  argue,  that  this  compaft  and 
ponderous  body  was  made  ftony,  by  the  fupervention  of  fome  pe^ 
trefcent  liquor  upon  porous  earth,  or  other  confident  fubftance.  For 
if  it  had  been  a  mere  liquor,  wherein  thole  cavities  were  lb 
many  aerial  bubbles,  'tis  not  probable,  that  fome  of  them  Ihou'd  have 
luch  irregular  Ihapes,  and  that  all  Ihou'd  have  continued  without 
emerging  to  the  top. 

Our  hypothefis  will  alfo  help  us  to  explain,  how  (bme  gems,  which 

leem  to  be  entire  fiones,  are  of  dif&rent  colours  in  contiguous  parts ; 

as  the  fardonyx,  and  fome  other  opake  gems :    I  have,  alio,  obferv'd 

the  like,  tho'  rarely,    in  diaphanous  ones.     For^   according   to  our 

hypothefis,  it  may  be  faid,  that  a  portion  of  matter  imbued  with  one 

of  the  tinftures  of  the  party-colour'd  gem,   was  firft  formM-    and 

afterwards  fome  petrefcent  juice,  endowed  with  another  colour,  came 

to  fettle  contiguous  to  it ;  and  fo  by  accretion  made  up  one  ftone  with 

it.    This  might  be  illuftrated  by  confidering,   that  tho'  fire  makes  a 

far  greater  agitation  of  the  bodies  melted  by  it,  than  need  be  fup- 

pos'd  in  cold  petrefcent  liquors  \  yet  I  have  found,  in  making  artificial 

gems,  that  by  fome  mifchance,  or  error,  in  the  operation,  the  mineral 

pigment  has  richly  tinged  one  part  of  the  tranfparent  mafs,  without 

at  all  imparting  that  colour    to  the  very  next  part  to  it.    One  of 

thele  I  have  yet  by  me,  which  wou'd  oe  judg'd   to  confift  of  two 

differing  gems  fubtilely  glew'd  together. 

But  in  natural  gems,  the  union  of  parts  might  be  the  more  perfeft, 

if  the  fupervening  matter    found  not  the  ftone  firft  form'd,    to  have 

attained  its  full  induration,    Tho',  for  ought  I  know,  even  in  this  cafe 

the  appofition  may  be  fb  clofe,  and  the  two  materials  fo  near  of  kin, 

that  they  may   both  pafs  for  one   ftone,    and  be  polifhed  together ; 

without  any  difcontinuity  appearing  in  the  furface:    for   I  have  by 

me,  a  lump,   wherein  there  plainly  appear  ftoues  of  very  different 

colours  from  each  other,  that  were  once  diftinft  and  incoherent ;    but 

by  Ibme  petrefcent  liquor,  have  had  all  their  intervals  fo  exquifitely 

fill'd  up,   that  neither  the  touch,  nor  the  artificer's  tool,    when  the 

lump  was    fawn   afunder,   cou'd  difcover  any  commifTures  •,   but  the 

whole  mafs  bears  an  uniform  polifh,  and  is  harder  than  feveral  gems 

that  are  worn  in  rings,  and  will  readily  fbrike  fire  with  a  fteel.    And 

for  farther  confirmation  hereof,    in  the   place  where  this  portion  of 

petrified  matter  was  found,   not  only  other  lumps,    but  many   loole 

ftones  were  difcovered,   which  feem'd  altogether  of  the  fame  nature 

with  thofe,  that  by  the  fupervention  of  the  petrefcent  liquor,  were 

united  into  ftony  maffes.    I  have,  alfb,  had  a  curious  agate  fo  form'd, 

that  it  feemed  highly  probable^   that  the  opake  parts  of  its  matter 

S  2  had 
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Nat.Hist,  had  been  fome  thin  feparatef^  beds  of  fine  clay  or  earthy  lying  almoft 

parallel  to  each  other  j  wl^bh,  by  a  petrelcent  liquor  that  fettled  there^ 
was  reduced  to  coagulate^  with  it  into  a  flone,  partly  opake^  and  part* 
ly  diaphanous.    And  of  fuch  clays  or  mineral  earths,  1  have  obferved 
more  than  one  or  two,  ^hich,  tho'  diftinft,  and,  perhaps,  of  different 
colours,  yet  the  thickiiels  of  them  all  fcarce  exceeded  an  inch  j  nor 
did  they  always  lie  fl^t'or  horizontally,  but  in  differing  poftures,  both 
with  regard  to  the  hori:!^on  and   one  another  j  and  now  and   then  the 
exterior  ones,  lucceffively,  almoft  (iirrounded  the  interior.   And  of  thefe 
thin  couches  or   layers  of  earth,  I  have  found  a  coi.fiderable  number 
within  a  very  fmall  compafs  of  ground.    The  produdion  of  feveral 
other  gems,  as  chalcedonians    and    jafpers,    which  are   generally    o- 
pake,  but  have  fome  parts  tranfparent,  may  alfb,    probably,   be  ex- 
plain'd  in  the  iame  manner.    'Tis  here  remarkable,  that  by  purpofely 
calcining  fome  of  thefe  ftones  entire,  whofe  greater  part  was  diapha- 
nous, I  found  that  the  tranfparent  parts  turn'd  white,  and  that  fome  of 
the  thin  couches  ot  mineral  earth  had  retain'd,  not  only  their  pofition^ 
but  their  colour,  which  leem'd  much  heightened  ^  fo  that  one  ot  thefe 
layers,  after  calcination,  appeared  of  a  very  rich  and  permanent  red* 
And  this  difference*  of  colours,  I  obferved,  not  only  in  layers,  but  in 
the  fpecks  and  irregularly  fhapM  clouds  of  other  colours.    I  might  here 
add,  that  I  have  found  ihining  marcafites,  not  only    in  other  folid 
fiones,  but  in  marbles  and  flints  themfelves.    Thus,  alio,  I  have  found 
wood  in  flrong  fiones  employed  to  build  houfes,  and  fheJls  in  a  great 
mafs  of  fione,  that  I  met  with    almoft  on  the  top  of  a  hill,  remote 
from  the  fea.    Now  thefe,  and  the  like  phenomena,  may  be,  probably, 
accounted  for  by  our  hypothefis,  and  fcarce  without  it.    But  even  in 
tranfparent  gems,  and  which  is  more,  of  the  fame  fpecies,  I  have  fome- 
times  taken  notice  of  fuch  an  accretion  of  fiones  as  argues  their  ha- 
ving been  produced  at  feveral  times.    For  proof  of  this,  I  need  only 
repeat  what  I  formerly  faid  of  thofe  Ccmijh  diamonds,  wherein,  fome- 
times,  a  lefler  ftone,tho*  geometrically  fhap  d,  was  found  in  good  part  in- 
closM  in  a  greater,  and  in  part,  alfo,  extant  above  it  •,  whence  I  argue,  that 
the  produftion  of  this  aggregate  of  two  cryftalline  bodies,   was  not 
made  all  at  once,  but  lucceffively ;  and  that  the  lefler  was  firft  form- 
ed •,  which  I  fliall  now    confirm  by  this  confideration :   that   if  the 
greater  ftone  had  been  firft  harden'd,  the  matter  of  the  lefler  muft  on- 
ty  have  ftuck  to  it  externally,  and  been,  as  it   were,  imbofs'd  upon 
it ;  but  cou'd  not  have  made  it  felf  a  bed,  or  mould,  in  the  fubftance 
of  the  greater,  efpecially  of  fuch  a  geometrical  figure  as  it  felf  had 
not  yet  received. 

I  caufed  two  folid  fire-flones,  ftippofed  to  be  uniform  and  entire 
mafles,  tho'  of  very  different  fixes  and  ihapes,.  and  brought  from  diftant 
places,  to  be  warily  broken^  whereupon  I  obferved  that  part  of  the 
internal  texture  of  the  leafl  of  thefe  minerals,  which  was  almoft  fphe- 
ricafj^  greatly  dxffer'd  from  that  of  the  more  uiternai  fubftance  ;,   and 

that 
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that  in  the  largeft  mineral  there  was  a  h'ttle  globular  ftone,  manifeft-  Nat.Hist. 
ly  not  of  the  lame  piece  with  the  furrounding  mafs,  but  diitiering  from 
it,  not  only  in  texture,  but  here   and  there  by  a  difcernible  commit 
fure  ^  tho'  in  moft  places  their  adhefion  was  fo  flrid:,  that  we  could 
not  make  any  reparation  of  the  two  minerals  in  this  commiiTure. 

And  tho'  this  fucceilive  generation  of  the  parts  of  entire  gems,  may 
appear  fomewhat  new  and  flrange  \  yet  that  its  fitnefs  to  explain  the 
foregoing  phenomena,  and  others,  may  the  more  recommend  it,  1  iliall 
here  give  it  a  mechanical  illuftration.    We  fee,  then,  in  feveral  chy- 
mical  folutions,   as  of  (alt  and  other  bodies,  that   there  are  certain 
fhges  or  periods  of  coagulation  ^  lb  that  when  fuch  a  quantity  of  the 
fuperfluous  moiilure  is  exhaled,  efpecially  upon  any   conliderable   re-* 
frigeration,  or  other  favourable  circumllances,  thole  particles  that  are 
xnoft  difpofed  to  coagulation,  will  convene  and  Ihoot  into  cryftals,  af- 
ter which,  no  more  will  ihoot  till  a  farther  evaporation  be  made  •,  but 
upon  a  repetition  hereof,  a  new  cryftallization  of  the  parts  willenfue. 
And  I  can  ihew  the  produdions  of  a  metalline  Iblution,  fo  made  in 
an  appropriated  liquor,    that  the  firft  ihooting  afforded  a  layer  of  cu- 
rioufly  figur'd  cryftals  ;  and  the  following,  another  of  fine  cryftalline 
bodies,  that  have  fattened  themfelves  to  the  former,  but  differ  confi- 
derably  from  them  both  in  Ihape  and  pollure.     And   in  this  experi- 
ment, both  the  dilTolved  materials  and  the  menfiruum,  were  fmgle  bo- 
dies. But  if  there  be  a  diverfity  of  nature  in  the  liquors  that  make  up  ^ 
a  menfiruum,  or  in  the  bodies  that  are  difTolved  in  it,  fome  of  the 
corpufcles  may  convene,  either  a-part  with  thofe  of  the  fame  njlture,  _ 
or  as  mix'd  with  thofe  of  a   different  one  at  the  fame  time  j  and  fo 
make  up  cryftals  of  a  compound  nature.   Some  of  them,  alfo,  may  con- 
vene with  homogenous  particles,  at  different  times,  and  lb  fail  of  fuch 
an  uniformity  as  might  otherwife  appear  in  their  concretions.    This 
may  be  illuftrated  by  the  cryftallizations  of  falt-peter  and  fea-falt,  diC- 
Iblved  together  in  common  water,  whence  grains  of  fait  of  the  figures 
thence  refulting,are  uliially  produced  ^  and,  al(b,  a  conliderable  part  of  the 
fca-falt  coagulates  in  the  form  of  imperfeft  cubes,  about  the  bottom, 
before  the  nitrous  corpufcles  ihoot  into  cryftals  of  their  own  prifma- 
tical  figure :  and  it  matters  not  whether  the  fuperfluous  water  be  ex- 
haled or  drawn  off  by  a  material  fit  to  fbak  it  up  ^  as  we  have  had 
occaiion  to  obferve  in  accelerating  the  cryftallization  of  fome  bodies. 
In  conformity  with  fuch  inftances  as  thefe,  we  may  conceivie,  that 
where  therp  are  petrelcent  liquors  mixM  with  common  water,  there 
may  by  feveral  accidents,  and  particularly  by  a  hot  fummer,  be  made 
a  fufficient  difeharge  of  the  fuperfluous  moiflure,  to  caufe  the  more  dll^ 
pofed  parts  of  the  petrefcent  liquor  to  coagulate  ^  and  afterwards  the 
coagulation  may  be  fufpeuded,  either  by  the  fupervention  of  a  colder 
feafbn,  or  even  in  fummer  it  felf,  by  a  plentiful  rain,  or  the  effeft  of 
it,  a  land-flood,  which  might  check  the  progrefs  of  fuch  coalition?,  by 
diluting  the  fluid  which   would  oiherwtfe  have  turned    into   ftone. 

And 
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Kat^Hist.  And  trial  hath  affured  me,   that  there  are  bodies  of  very  different 
>^<y>i/'^^^    Jcinds,   which  will,  la  trafl:   of  time,  efpecially  if  their  coalition  be 

farther'd  by  cold  weather,  coagulate  after  they   have  long  remained 
fluid  i  tho'  the  water,  or  other  meiiftruum,  by  being  enclofed  in  flop- 
ped glaffes,  be  kept  from  wafting.    And  fince  the  earth  harbours  dif- 
ferent kinds  of  thele  liquors,  and  many  of  them  may  be  copioufly  im- 
pregnated with  one  fort  of  mineral  or  other,  they  may  have  diftinft 
periods  for  their  refpeftive  coalitions,  and  yet  flick  clofe  to  one  another. 
For  tho'  in  chymical  cryftallizations  we  ufually  take  out  of  the  vef- 
fel,  what  fhoots  the  firft  time,  before  a  frelh  exhalation  be  made  for 
a  new  cryftallization,  and  by  this  means  find  the  coagulated  bodies 
obtained  at  one  time,    more  uniformly  fhap'd  than  at  another  ^  yet  in 
the  hollow  receptacles  which  the  earth  affords  to  petrefcent  liquors, 
the  veflel  continuing  the  fame  from  firft  to  laft,  the   uniformity    of 
the  bodies  producM  by  coalitions,  made  at  feveral  times,  muft  be  lefs 
regular,  and  the  manifeft  accretions  of  coalefoent  bodies^  in  all  like- 
lynood,  be  more  frequent.  And,  accordingly, having  long  continued  the 
exhalations  of  fome  liquors,  in  the  lame  veflel,  I  had  coalitions   of 
very  different  bodies  at  the   bottom.    I  might  add,  that  in  fome  cir- 
cumftances,  even  in  thefe  veffels,  and  therefore  without  any  manifeft 
exhalation  of  the  water,  or  other  menftruum,  and,  (bmetimes,  where 
the  difTolved  body  was  homogeneous,  I  have,  in  procefs  of  time,  had 
coagulations,  where  the  cryftals  laft  formed  feemed  plainly  to  have 
been  generated  by  way  of  accretion  to  the  firft. 
whenti  it       ^  Aall  now  endeavour  to  clear  a  grand  difficulty,  which  I  forefee 
is  that  fi$nef    ^^Y  be  objefted  to  our  hypothefis  ^   namely,  that  thefe  accretions, 
ofvMriouf        of  medicinal  or  other  ftones,   are,  fometimes,  found  in  places  where 
kinds, petrified  there  are  no  petrifying  fprings,    and,  perhaps,  no  water  at  all  j  nay, 
VrTuundin     ^^^^'^  ^^  nothing  but  quarries,  or  mafles  of  ftone. 
drypUceslfi.        To  tliis  I  anfwer  :  firft,  that  if  we  admit  the  relations  of  approved 
l:dr9tksthcQ.    authors,  concerning  men  and  beafls  being  fuddenly  turn'd  into  ftone, 

by  a  petrifying  fpirit  ^  it  is  not  abfolutely  neceffary  there  fhould  be 
any  petrefcent  fprings,  or  other  water,  to  produce  fuch  minerals  as 
we  are  fpeaking  of. 

(i  )  For  any  thing  that  has  hitherto  appeared  to  the  contrary,  we  may 
fuppofe  that  rain-water,  fometimes,  bringsalong  with  it  fuch  petrifying 
particles  as  may  ferve  our  turn.  lam  informed,  by  a  judicious  perfbn, 
who  vifited  a  famous  bath  in  Hungary^  the  water  whereof  greatly 
abounds  in  petrefcent  particles,  that  to  the  roof  of  a  tall  ftrufture  which 
ftands  over  it,  there  were  faften'd  many  long  ftony  concretions,  affirm- 
ed by  him  to  be  generated  there  from  time  to  time,  not  by  the  dafh- 
ing  up  of  any  drops  of  water,  which  could  not  reach  near  fo  high  ^  but 
by  tlie  copious  petrific  fteams,  that  being  there  check'd  in  their  afcent, 
coagulated,  according  to  their  natural  propenfity,  into  ftone.  Hence 
it  leems  not  impoffible,  that  ftone  fhould,  in  fome  places,  be  gene- 
rated without  the  help  either  of  rain  or  fprings,  by  the  afcent  of  pe- 
trific 
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trific  particles  in  the  form  of  exhalations,  from  the  lower  parts  of  the  Nat. Hist. 
earth  \  which  exhalations  futfering  the  lighter  fleams  that  accompanied 
them  to  exhale,  may  operate  upon  fome  dilpofed  materials  which 
they  find  in  their  way,  and  turn  them  into  ftone  •,  and  indeed  the 
earthy,  and  fometimes  fulphureous  fediments,  that  have  been  ob^ 
ferved  at  the  bottom  of  rain-water,  fuffered  to  fettle  in  clean  vefTels, 
may  feem  to  favour  fuch  a  conjedure :  which  receives  an  illuflration 
from  what  I  oblerv'd  in  a  bottle  of  diflilled  liquor,  whereof  no  part 
wou'd  naturally  afcend  in  a  dry  form  ^  but  having  kept  it  well 
fiopp'd  in  a  fafe  and  quiet  place  for  a  year  or  two,  the  afcend iiig 
fteams  had  quite  pervaded  the  cork,  and  formed  at  the  top  of  it 
numerous,  whitifh,  flender  StirUj  of  a  furprizing  length, 

(3.)  There  is  no  necelfity  that  in  all  foils  where  petrific  waters 
are  found,  petrifying  fprings  fhould  appear,  at  leaft  above  ground  ^ 
for  I  have  feen  numberlefs  figured,  and  tranfparent  flones,  dug  up  in 
a  certain  earth,  that  lay  upon  the  upper  part  of  a  rock,,  and  feem'd 
to  be  a  very  dry  foil  •,  and  by  pouring  a  lolution  of  flony  StirU^  made 
with  fpirit  of  verdigreafe,  on  a  convenient  quantity  of  bole-arrae- 
niac  J  and  fufFering  the  foft  mixture  to  remain  in  a  glafs  in  the  open 
air,  till  the  fuperfluous  moiflure  was  exhafd,  1  have  found  fmall, . 
unting'd,  figur'd  cryflals,^  difpers'd  thro'  the  little  cavities  of  the 
red  earth.  But  'tis  confiderable  to  our  prefent  purpofe,  that  the 
£iirefl  andhardefl  petrified  wood  I  ever  tried,  was  taken  up  in  a  plot 
of  fandy  ground^  where  no  petrifying  fpring,  or  other  water,  was  to 
be  found.  And  fuppofing  the  ground  to  have  been  once  moiflened  by 
a  petrefcent  liquor,,  brought  thither  by  fprings,  or  any  other  way ; 
our  hypothefis  will  fhew  how,    on  the  furface  ot  the  ground,   and 

Eerhaps  upon  rock55  themfelves,  aggregates  of  figured  flone  may 
appen^  that  feem  to  grow  upwards,  as  it  were,  from  a  root  y  which 
ufually  puzzle  men  to  know  how  they  came  there  ^  and  may  incline- 
them  to  afcribe  vegetation  to  flones.  But  to  this  it  may  be  reply M,. 
that  many  of  the  concretions  might  have  been  formed  in  wombs, 
that  lay,  tho'  not  deep,  yet  under  ground,  or  in  fhallow  cavities, 
in  the  furface  of  it ;  and  that  after  their  formation,  the  loofer  earth,  , 
which  furrounded  them,  may  have  been  wafh'd  off  by  rains^  blown 
off  by  winds,  or  otherwise  removed  •,  leaving  behind  them  thele  flones 
that  adhered  firmly  to  a  foHd  body.  'Tis  alio  very  poffible  to  fhew, 
that  ftony  concretions  might  be  produced  by  the  mechanical  aftiou 
of  the  air  upon  the  flony  particle?,  which  fucceffively  apply  them- 
felves to  the  matter  that  firfl  begins  to  coagulate,  when  they  are 
ready  to  be  forfaken  by  the  moiflrure  that  accompanied  them-,  and 
was  neceffary  to  their  due  application  to  the  cafual  rudiments,  which 
pafs  for  roots  V  in  imitation  whereof,  I  have  more  than  once  obtainM, 
both  from  faline  and  ftony  folutions,  dry  tuft?  of  prettily  figured, 
dia jfcuious,,  oa:  white^,  flender  Sr/r/ic,.  that  feemed  to  grow  out  of  th^ 
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Nat.Hist.  contaiumg  glafs,  and  made  perfons  wonder  how  they  dtme  there ;  no  wa- 
ter, or  other  liquor,  appearing  tiear  them. 

(4.)  It  may  eafily  happen,  that   the  petrefcent  liquor  fliall  be  fo 
mixed  and  diluted  with  ordinary  water,    as    not   to  be  diftinguilh'd 
from  it,  nor  be  capable  of  difclofing  itfelf  by  its  eflfefts ;  till  either 
by  a  large   exhalation  of  the  common  water,  or  by  Ibme  peculiar 
advantages  it  has  to  operate  upon  bodies,  it  gains  a  proper  opportu- 
nity.   There  is  a  lake  in  the  north  of  Ireland^  wherein  filh  live,  as 
well  as   in  other  lakes ;    tho'  there  are  fome  rocks  at  the  bottom  of 
it,    to  which  many  maifes,  and  pieces  of  a  finely  figur'd   lubftance, 
tranfparent  as  cryftal,  fatten  themfelves.      Now  if  we  fuppoie,    that 
either  by  fprings  of  petrefcent  water,   or  by  rains,  or  by  fubterraneal 
fleams,  or,  otherwife,  waters  refiing  in  any  hollow  place,  tho'  upon  the 
tops  of  rocks  or  mountains,    ihall  be  fufficiently  impregnated  with 
petrific  particles ;  and  that  afterwards,  in  procefs  of  time,  the  merely 
aqueous  parts  fhall  gradually,    by  the  heat  of  the  fun,   the  (baking 
t)f  the  ground,    the  winds,   or  the   continual   adion  of    the  air,    be 
brought  to  exhale  away  in  the  form  of  vapours  ^  the  petrific  particles, 
which  are  not  fo  volatile,  will  turn  the  loll  beneath  them,    and  on 
the  fides   of  them,   as  far  as  the  fphere   of  their  aftivity   reaches, 
into  ftone,  harder  or  fofter,  and  into  this  or  that  kind,  according  to  the 
particular  nature   of  the  petrefcent  liquors,   and  the    ftrufture,    and 
other  difpofitions    of  the  foil  they  invade  j   in  which  foil,   if  there 
chance  to  be  lodged  bodies  heterogeneous  to  it,    whether  vegetable 
fubftances,  as  roots,  gums,  (^c.  the  whole  bodies  of  animals,  as  toads, 
frogs,  lerpents,  &c.  or  their  parts,  as  IhelU,  bones,  &c.  or  minerals  of 
an  open  texture,  as  boles,  unripe  ores,  or  el(e  gems,  or  flones  of  ano- 
ther kind    already  form'd-,    any  of  thefe  things,   or  any  other  that 
Ihall  chance  to  be  lodg'd  there,  muft  be  found  either  petrified,    or 
inclosM  in  flone,  when  this  hardened  foil  Ihall  come  to  be  broke  up. 
Nor  is  it  at  all  neceffary,   that  fiich  petrifaftion  of  the  extraneous 
bodies,  and  of  the  foil  or  bed,   be  made  at  once^   for  it  may  well 
happen  fucceffively,  at  feveral  times,  according  as  fome  parts  of  the 
petrefcent  juice  are  more  copious  and  penetrating  ;     and  confequently 
more  fit  to  be  foaked  in,  further  than  others.     For  as  the  porofity 
happens  to  be  greater  in  one  part  of  the  foil,  than   in  another  ^    or 
as  the  texture  and  difpofition  of  the  particular  bodies  lodged  in  the 
earth,   give  advantage  to  the  petrifying  particles  to  work  on  fome  of 
them  fooner,  or  in  a  different  manner  than  in  others  j  fo  the  indura- 
tion  of  the    pervaded   fubftances  may  be  very  unequally  made     in 
point  of  time,  as  well  as  in  other  circumftances.    Whence  it  appears, 
how   medicinal   ftones,   of  very  different  colours,    confiftencies,    and 
operations,  may  be  generated,  and  feem  entire  bodies,  tho'  one  part 
of  them  be  dark,  heavv,  and  opakej    and  the  ether    much    lighter, 
tranfparent,  and  quite  of  another  colour.    And  upon  the  fame  prin- 
ciple may  be  explained,    the  manner  wherein  diamonds  are   inclos'd 
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ill  loofe  ftoneJ,  or  even  in  rocks-,  of  which  we  have  credible  tefii-  KAT.Htsr; 
mony.  Nor  does  this  appear  more  ftrange,  than  that  a  ftone,  which  ^-<!W4 
I  have  by  me,  a  kind  of  pebble,  fliould  contain  a  perfeftly  ihap'd 
ferpent,  coiled  up  in  it,  without  a  head  ;  which  Teems  to  have  been 
form'd  before  the  ftone,  becaufe  in  the  upper  and  lower  parts  of  that 
folid,  there  are  cavities  left,  that  together  make  up  one  entire 
cavity,  juft  of  the  fize  and  fliape  of  the  contained  body  ^  whereto, 
5s  it  was  eafie  tor  the  matter  ot  the  ftone,  whilft  foft,  to  accommo- 
date it  felf  exaftly  \  fo'tis  fcarce  conceivable  how,  if  the  pebble  had 
been  firft  form'd,  the  inclos'd  animal,  if  it  were  Ciie,  or  the  matter 
in  that  form,  fhould  not  only  get  in,  but  find  a  cavity  fo  curioufly 
ihapM,  and  fitted  to  its  bulk.  And  that  this  variety  was  produced 
at  feveral  times,  might  be  farther  argued  from  heiice,  that  the 
ieeming  ferpent  is  plainly  another  and  clearer  kind  of  ftone,  than 
that  of  the  mould  which  includes  it ;  and  of  the  mould  it  felf,  one 
part  contiguous  to  the  included  body  is  whitifli,  and  abounds  in 
ihining  grains,  or  flakes  j  in  both  which  it  differs  from  the  other, 
which  is  far  the  greater  part. 

(5.)  In  thofe  very  places,  where  now  there  is  nothing  to  be  feea 
but  loofe  ftones,  there  may  formerly  have  been  petrelcent  liquors, 
either  ftagnant  or  running  •,  for  earthquakes,  inundations,  fmkii.gs 
of  the  ground,  incroachments  of  the  land  on  the  water,  fiery  erup- 
tions, and  fuch  accidents,  may,  among  other  odd  efFefts,  have  dry'd 
or  choak'd  up  pools  and  lakes,  and  quite  ftoppM,  or  diverted  the  courle, 
both  of  fprings  and  rivers,  lb  as  to  leave  no  remaining  figns  of 
them.  Upon  this  account,  and  other  great  changes  in  the  ftruflrure 
5nd  dilpofition  of  the  foil  of  feveral  places,  it  may  well  be  fufpeded, 
that  the  ftony  moulds,  wherein  the  above-mentioned  bodies  were  found, 
xnight  heretofore  have  been  of  an  earthy  nature,  and  the  receptacles 
of  petrefcent  liquors,  whicli^  at  feveral  times,  turn'd  the  whole  mafs  of 
the  foil  into  ftone,  before  the  fprings,  or  other  waters,  containing  the 
petrific  liquors,  were  quite  confumed,  or  had  their  courfe  altogether 
diverted.  And  many  things  might  be  produced  to  ftrengthen  this 
conjefture. 

3.  It  agrees  very  well  with  our   doftrine  about   the  great  fpeciSc     Thetin&urA 
gravity    of  thefe  ftones,  in  comparifon  of  white  marble,  or   tranfpa-  ^^^^foiutiom 
rent  pebbles,    that  it  is   poHible  out  of  them,    to  extrafl:  Ibme  of  ^;^^^?^^^ 
the    fubftance    fuppos'd    to   give  them   that   additional   ponderofity.  taiiineormi' 
And,  accordingly,  we  have,  by  appropriated  menftrua,  obtained  from  mraipgrti^, 
fuch  bodies,  folutionsor  tiuJiuresj  which,  not  to  infift  on  their  colour  ^^^'^ 
or  taft,  wouM,   upon  their  being   dropt  into  a   tinfture  of  galls,    or 
other  convenient  liquor,    produce    fuch  phenomena,  as  argued  them 
to  abound  with  metalline  or  mineral  particles  \   which,  for  the  moft 
part,  I  obferved  to  be  of  a  vitriolic  nature.     Thus  I  found,    that  the 
Solution  of  a  blood-ftone,  which  tailed  very  rough  upon  the  tongue, 
^ou'd  with  the  infufion  of  galls,  make  an  inky  mixture  j  and  the 
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lvlAT,Hisr.  like   happened  with  load-ftone,   emery,   marcafites,   &c.    openM   by 
J^fTY"^  corrofive  menftrua.     But  the  folution  of  L^is  Calaminaris^   which  was 

of  a   golden  colour,  did  not  operate  like  the  reft  on  the  infufion  of 
galls  i  yet  by  its  taft,  as  well  as  colour,  fufficiently  fhew'd  ic  felf  to 
have  copioufly  impregnated   the  menftruum.    The  mention  of  ta^is 
CaUminarh'y  reminds  me  of  an  iixftance  of  there  being  other  ways,  be- 
iides  that  of  diffolution,  in  proper  menftrua,  to  Ihew  that  lome  medi- 
cinal ftones  participate  of  metalline  and  mineral  fubftances  ^    for  it  is 
by  melting  this  ftone  with  copper,  and  keeping  them  together  for  a 
competent  time  in  fufion,  that  brafs  is  made  •,    wherein  the  red  colour 
erf  the  copper  is  changed  into  a  golden  one,  and   the  abfolute  weight 
Cpnfiderably  increafed.      Nor   is    this  the   only   mineral  ftone   from 
which  I  have,  by  a  way  quite  different  from  thofe  hitherto  mention'd^ 
namely,  with  running  mercury,  obtained  a  metalline  fubftance.     And 
tho'  native  cinnabar  be  looked    upon  by  the  vulgar  as  a  red  ftone, 
yet  'tis  known,  in  the  quick-filver  mines,  to  be  a  mercurial  ore  j  whence^ 
by  vehement  fires,  they  diftil  running  mercury,  as  we  by  a  moderate 
on^  have  fometimes  done. 
Avm..  the       There  are,  however,  fome  ftones,  that  have  ufefiil  qualities  afcribed 
Ifgfyir  ftwet  to  them,  tho'  they  appear  to  be  not  at  all,    or  fo  little  heavier  in 
^h^  "'^'*'y^^^/V,  than  is  requifite  for  a  mere  ftone,  as  to  render  it  very  unlikely, 
Im^nu^  '*'  that  metals,  or  ponderous  minerals,    ftiould  contribute  to  their  pro- 
'    ^  du^ion  or  virtues* 

But  our  hypothefis  does  not  oblige  us  to  deny,  that  there  may  be 
fuch  ftones  i   for  tho'  it  afcribes  the  virtues  of  moft  gems  and  ftones 
to  the  metalline   and  ponderous  mineral  fubftances  they  partake  of, 
yet  the  conceiSon  agrees  very  well  with  our  doftrine^  which  teaches,., 
in  general,   that  the  virtues  of  ftones   may,    in  many   cafes,  depend 
upon  their  being  impregnated  with  other  minerals  \  which,  tho'  they 
moft  commonly   prove   fpecifically  heavier  than  the  mere  petrefcent 
matter,   yet  in  feveral  ftony  concretions,  the  adventitious  ingredients 
may  be  fpecifically  lighter   than    the  genuine  matter  of    the  ftone  ^ 
as  we  have  formerly  feen  in  feveral  bodies  which  pafs  for  ftones.     Thus 
not  to  repeat  what  has  been  laid  of  falts,    I  have  obferved  that  fome 
other  hard  foffils  abound  with  a  kind  of  bitumen,  which,  when^  by 
diftillation,    brought  to  an  oil,    is  much  lighter  than  a  ftone  of  the 
lame  bulk  ^    and  I  have  had   fome  portions  of  fuch   oil  that  wou'd 
fwim  even  upon  common  water.     And  left  this  Ihould  be  afcribed  to 
the  fubtilizatioii  the  bitumen  received  from  the  fire,   I  will  add,  that 
having  hydroftatically  weighed  a  piece  of  good  j4ffhaltumj  we  found 
it  to  be  to  water  of  the  fame  bulk,    but   as  i,   and   lomewhat   lels 
than  yjj  to  I  ;  which  was  within  a  tenth  of  the  proportion  of  a  ftony 
bituminous  foffil    to  water,    commonly    callM    in   E^igland^  Scctch  coal. 
And  becaufe  fulphur,  as  well  as  bitumen,  is  very  apt,  even  by  a  mode- 
rate  heat   or  attrition,    to  diffufe  its    fteams  •,     let   it  be   noted,  that 
tjiere  are  various  hard,  ftones  which  aboimd   in   fulphur  j     and  yet 
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having  weighed  a  roll  of  brimflone  in  air  and  water,  I  found  it  to  Nat.HisT.' 
be  but  a  trifle  above  double  the  weight  of  the  latter,  which  fhews  it  v^TNO^- 
was  much  lighter  in  fpecie  than  cryftal. 

Hence  we  may  argue,  that  'tis  not  impoflible  the  principal  vir- 
tue of  a  light  medicinal  flone,  fhould  be  due  to  fbme  mixture  of  a 
metalline,  or  the  like  ponderous  fiibftance  ^  lince  if  fome  of  the  in- 
gredients that  are  plentifully  mix'd  with  the  true  ftony  matter,  be 
of  the  lighter  fort,  tho'  there  be  alfo  fome  metalline,  or  other  heavy 
mineral  particles  mixed  with  the  fame  matter;  yet  the  lefs  fpecific 
gravity  of  the  one,  in  comparifon  of  this  matter,  may  compenfati 
for  the  greater  of  the  other  •,  and  fo  together  compofe  a  ftone  not 
more  ponderous  than  white  marble.  Thus  I  have  found  a  blackifli 
Eaft^hdian  flint,  and  likewife  a  black  Englifh  one,  to  have  to  water  not 
full  the  proportion  of  2  A  to  i  ;  and  that  a  piece  of  black  mar- 
ble, which  I  examined  hydroftatically,  was,  notwithftanding  the 
darknefs  of  its  colour,  to  water  of  the  fame  bulk,  fcarce  any 
thing  more  than  2  /o  to  i ;  which  is  the  proportion  I  found  between 
white  marble  and  water :  tho'  it  may  perhaps  be  faid,  that  this 
blacknefs  of  colour  proceeded  not  fo  much  from  any  grofs,  bitumi- 
nous matter  incorporated  with  that  of  the  ftone,  as  from  fome 
mineral  finoke  that  had  pervaded  it. 

And  it  feems  not  impoflible,  that  the  matter  which  medicinal  ftoncs     fki  S^P 
are  made  of.   may,  before    it  comes  to  be  harden'd.    derive  various  ^  mtHtimi 
colours,   and  be  endowed  with  virtues  from  fubterraneal  exhalations, ^fhnfiflurj*^ 
and  other  fteams.     For  that    many    parts  of   the  lower  earth  emit  ^gi^^g  virtuo 
copious    exhalation^   into    the    upper,     and  even    into    the    air    it  snd  0  ft^tn" 
felfi   I  prefiime  will  be  readily  granted  j    that  alfo  fuch  fubterraneal  /**•*"  ^^^iIuL 
fteams  will  eafily  mingle  with  liquors,    and  imbue  them  with  their  J'^^*^  ** 
own  qualities,   may  be  inferred,    from  the  experiment  of  mixing  the 
fcarce  coagulable    fumes  of  kindled  and  extinguished  brimftone  with 
wine  and  other  liquors,   which  are  thereby  long  preferved ;    and  that 
beneath  the  furface  of  the  earth,  there  are   fulphureous  and  other 
fteams,  which  may  be  plentifully  mixed  with  water,  and  in  all  likelihood 
with  petrefcent  liquors,  is  with  me  beyond  all  queftion. 

That  quick-filver  may,  in  part,  be  refolved  into  fumes  by  lefs  fires 
than  many  of  thofe  which  burn  under  ground,  will  be  readily  acknow- 
ledged by  chymifts  and  gilders,  and  is  obvious  from  the  fumigations 
employed  in  the  cure  of  the  Lues  venerea  ^  and  that  mercury  may  ia 
the  bowels  of  the  earth  be  fo  difguiz'd  and  well  mixM  with  flony 
matter,  as  to  fuflfer  the  whole  concretion  to  pafs  for  ftone,  may  b6 
cbftrved  in  Ibme  kinds  of  native  cinnabar. 

That  fal-armoniac  will,  with  a  moderate  fire,  be  made  to  afcend  la 
form  of  exhalations,  is  vulgarly  known,  as  to  the  faftitious  fait  of 
that  name  \  and  I  have  found  it  to  hold  true  in  the  native.  That  com** 
mon  fal-armoniac,  fiilphur,  mercury,  and  tin,  will  fublirae  into  a  gold*- 
liJce  fubftance,  participating  of  moft,    if  not  all  the  ingredients,   has 
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Nat.Hist.  appeared  to  me   from    a  particular  experiment.    Tliat  even  gold  it 
V^'V"^^^  lel^  ™^y>  ^^^^^  ^  fmall  addition,  be  made,  by  a  moderate  fire,  to  aP. 
cend  in  the  form  of  fumes  or  flame,  I  have  feveral  times  tried.     And 
laftly,  that  mineral  exhalations  may  be  met  within  the  bowels  of  the 
earth,  is  witnefled  by  many  credible  perfons  and    eye-witneffes,  skil- 
led in  minerals.     And  this,  fome  things  that  I  my  lelf  have  feen,  in- 
ch'ne  me  to  believe.  Such  an  afcent  too,  of  mineral  fumes,  and  even  of 
metalline  ones,  may,  alfo,  be  much  confirmed,  not  only  by  the  writings  of 
chymifts,  but  by  the  learned  and  curious  Kentmarty  who,  in  the  ufeful  ca- 
talogue of  the  Mi/man  foflils,  reckons  amongft  the  Fyriu^  one  whofe 
title  is  Pumicofusy  and  tinged  of  a  black  colour  by  a  fiery  exhalation  • 
and  another  of  a  filver  colour,  tinged  prey  by  a  poifonous  exhalation! 
And  the  fame  may  be  farther  confirmed  by  a  relation  of  the  learned 
Cabeusy  as  to  what  he  found  in  the  territory  of  Modena. 

Since  then  there  are  mineral  exhalations  of  very  different  kinds 
dilpcrs'd  in  many  places  under  ground  j  and  fince  there  are  leveral 
volatile  minerals,  as  arfenic,  orpiment,  fandarac,  c^r.  that  are  very 
aftively  hurtful,  there  may  others  be  endowed  with  medicinal  quali- 
ties; and  the  exhalations  of  fuch  minerals,  either  alone,  or  mix'd  with 
petrefcent  liquors  pervading  duly  difpofed  earths,  boles,  or  other 
fluid,  foft,  open  fubflances,  before  their  induration,  may  impregnate 
**  them  with  medicinal  and  other  qualities. 

"jhi  tven       Nay,  when  I  recoUeft  the  odd  phenomena,  that  I  have  partly   ob- 

»biu  mr$fi^  ferv'd,  and  partly  received  from  credible  teftimony,  about  the  coaliti- 

4id.  Qj^c^  mixtures,   tinftures,  and   their  effefts,  in  metalline,    ftony,   and 

other  foffil  concretions,  I  dare  not  peremptorily  deny,  that,  even  after 
fubterraneal    bodies  have   obtain'd  a  confiderable   degree    of  indura- 
tion, and,  perhaps,  enough  to  make  them  pafsfor  ftones,  there   may 
be  fubterraneal  fteams  able  to  penetrate,  tinge,  and  otherwife  impreg- 
nate them  ;  which  feems  the  lefs  incredible  from  what  was  jufl  now 
related  out  of  Kcntmany  and  efpecially  from  my  own  experiments,  made 
to  tinge  native  cryflal  with  different  colours,  by  the  fumes  of  vola- 
tile minerals.     And  that  a  very  fmall  proportion  of  a  metalline  fub- 
ftance,  relblv'd  into  minute  particles,  may  impart  a  tinfture  to  a  great 
quantity  of  other  matter,  duly  difpoled,  appears  from  thole  factitious 
gems,  wherein,  with  three  or  four  grains  of  a  metal,  skilfully  calcined,  or 
iome  mineral  pigment,  we  can  give  the  colour  of  a  natural  gem  to  a  whole 
ounce  or  more,  of  a  vitrified  material.    In  more  fubtile  fluids  I  have 
made    the  inflance,   vaftly  more    confpicuouSy   by  tinging    with   one 
Simitngrt'  S^ain  or  Ie(s  of  a  prepared  metal,  as  gold  or  copper,  as  much  phlegm, 
dientsofopMki  fucceffively  generated,   as  would,  if  it  could  have  been  all   p  elerv'd, 
gemj,Mndni€-\^yQ  amounted  ^02i  bulky  quantity  of  deeply  coloured  matter., 
'^'^'"ll/r^^*      4.  The  K-fl  thi'^g  I  fhall  produce  to  fliew,  that  the  virtues  of  opake 
Tb^vrJ^fvcJ   ?*^*ms  and  medicinal  ftoi  es  may  be  more  eafily,  than  thofe  of  ^ranfpa- 
th.'sfjrm,       rent  oiie-^^,  accounted  for  on  our  hyp^thefis  is,  that  the  prircipal  ingre- 
htve kcH  ctm- j^i^y^^^  whercof  mauy  fuch  opake  ftones  couiift^  were  complete  mlno-^ 
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ral  hodies  before  they  were  petrified ;  fome  of  them  having  been  me-NAT.Hisrr 
dicinal  boles,  or  the  like  earths  •,  fome  earths  abounding  with  metal-  ^^•^V'''*^-^ 
line  or  mineral  juices  \  iome  ores  of  metals  or  minerals  of  kin  to  me- 
tals i  and  Ibme,  in  fine,  bodies  of  other  natures,  differing  from  thefe  and 
from  one  another.  For  all  fuch  feveral  kinds  of  foflils  may,  by  the 
fupervention  and  pervafion  of  petrific  fpirits,  be  turned  into  ftone  ;  and 
confequently,  retain  many  of  the  virtues  they  were  endowed  with  by 
the  mineral  corpufcles  that  had  copioufly  impregnated  them,  whilflr 
they  remained  bodies  of  a  more  open  or  penetrable  texture. 

I  might  illuftrate  this  from  the  methods  whereby  I  made  fuch  mijc- 
tures  of  ftony  and  metalline  ingredients,  as  notwithftanding  their 
coalition,  were  tranfparent  •,  tho'  that  be  more  difficult  than  to  com- 
pound fuch  concretions  when  they  are  defigned  to  be  opake.  But  here, 
again,  I  muft  obviate  an  objeftion,  that  may  be  made  to  the  prefent 
argument.  For  fince  it  feems,  by  our  doftrine,  that  gems  may  be  on- 
ly magifteries,  and  confequently  but  fuch  compofitions  as,  tho'  made  ' 
in  the  bowels  of  the  eartrh,  might  be  imitated  by  human  skill  ^  it  may 
appear  very  improbable  to  many,  that  bodies,  fo  near  of  kin  to  arti- 
ficial ones,  ftiould  polTefs  fuch  peculiar  and  ftrange  virtues  as  are 
afcribed  to  feveral  gems,  and  thought  capable  of  flowing  only 
from  certain  very  noble  fubftantial  forms. 

To  this  I  might  reply,  that  I  admit  not  any  fuch  imaginary  beings, 
as  the  peripatetic  forms,  which,  I  believe,  will  never  be  demonftrated 
to  exift.    But  to  avoid  unneceflary  difputes,  I  rather  anfwer,  in  fliort, 
that  fuch  compofitions  as  are  called  artificial,  may,  neverthelefs,  be 
endowed  with  great  virtues,  and  fuch  as  are  called  fpecific  ;  witnefs 
the  virtues  of  many  chymical  preparations,  even  of  thofe  that  are  uled 
by  phyficians  of  all  forts  ^  nay,  even  Galen  himfelf  will  furnilh  us  with 
inftances  to  our  prefcnt  purpofe.    For  to  the  alhes  of  crawfifli,  which, 
notwithftanding  the  deft ruft Ion  that  has  been  made  of  their  priftine 
body  by  fire,  he  gives  a  greater  commendation  againft  the  bite  of  a  mad 
dog,  than  to  the  fifli  it  felf  unbum'd,  or  to  any  medicines  of  nature's 
providing:  and  a  virtue  of  that  kind  and  degree  will  furely  be  allow- 
ed fpecific.     And  the  Theriaca^  tho'  a  faflitiousbody,  and  confiftingof 
a  multitude  of  ingredients  huddled  together,  was  yet,  in  the  days  of- 
Galen  efteemed  a  moft  famous  antidote  ^  and  has  fince  been  celebrated, 
not  only  for  its    alexipharmic  virtues,    which    alone  are  fufficient  to 
entitle  it  to  a  fpecific  ^  but  for  many  others,  either  upon  account  of 
its  manifeft  or  occult  qualities. 

But  farther,  according  to  our  way  of  explaining  the  produftfon   of  ir^evee ftmer 
medicinal  ftones,  a  probable  folution  may    be   given  of  this   difficult  ifthefsmi 
phenomenon,  that,  fometimes,  ftones  allowM,  without  fcruple,  to  be  of  kind  have  dtf^ 
the  fame  kind,  are  of  fuch  ditferent  qualifications,,  that  fome  of  them  /^''^."^  f'^^'A 
prove  very  confidenble  remedies  in  cafes  where  others  are  almoft  in-  ^' 
effectual.     And'  I   hnve,  fometimes,  obferved,  that  a  medicinal    ftone 
may  have  virtues,  fuppofed  to  be  the  properties  of  ftones  of  another 
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.Nat.Hist.  kind.    For,  according  to  our  hypothefis,  when  the  ftony  matter  is 
.^•-V*^     impregnated  as  it  ought  to  be,  with  thole  minerals  that  in  the  ordi- 

^nary  courle  of  nature  belong  to  its  fpecies,  its  virtue  will  be  fuch  as 
it  ihould  be  for  kind  j  but  for  degree  may  be  very  various,  according 
to  the  quantity,  purity,  fubtilty,  &c.  of  the  mineral  that  impregnates 
it.  But  if  the  ftony  matter  chance  to  be  imbued  with  fome  other 
fubftance  of  a  contrary  nature,  tho'  perhaps  the  proportion  of  it  may 
be  io  linall,  and  the  colour  of  it  fuch  as  not  to  render  an  alteratioa 
in  the  ftone,  obvious  to  fenfe,  and  confiderable  enough  to  make  ic 
judg'd  of  another  fpecies^  yet  ic  may  fo  vitiate  the  matter,  wherein  its 
quality  refides,  or  check  and  infringe  its  operation,  as  not  to  leave 
the  ftone  any  great  degree  of  virtue.  On  the  other  fide,  if  it  happen 
that  the  mineral  corpufcles,  which  ufually  impart  a  certain  virtue  to 
the  ftony  matter  of  one  gem,  fliould,  by  fome  lucky  hit,  be  fo  united 
with  that  of  another  fort,  (of  which  1  formerly  gave  an  inftance  in 
green  diamonds,)  tho'  the  quantity  of  this  unufual  ingredient  may  be 
but  very  fmall  \  yet  if  its  efficacy  be  great,  it  may  ennoble  the  ftone  with 
a  remarkable  degree  of  fome  fuch  virtue,  as  is  fuppofed  not  to  belong 
to  that  fpecies,  but  to  another.  Thus  I  have  been  told  of  furprizing 
virtues  in  a  ftone  for  the  ftanching  of  hemorrhages  ^  tho'  by  its  co- 
lour and  texture  I  fhould  never  have  taken  it  for  a  blood-ftone. 

The  fubtilty  and  penetrating  virtues  of  fome  liquors,  if  duly  confi- 

der'd,  may  fhevv  it  to  be  poffible,  that  fuch  bodies  Ihould  be  petrified 

by  them,  as  in  part  confifl  of  animal  and  vegetable  fubftances.    Thus 

we  fee  petrified  fhells,  bones,  and  pieces  of  wood  ^  and  that  foft  ftone, 

which  is  plentifully  found  near  Nafles^  and  commonly  called  Lafis  Lyn- 

curius^  being  rubb'd  a  little,  moiften'd  with  water,  and  then  expoled 

to  the  fun,  in  a  due  fealbn  of  the  year,  will,  in  a  very  fliort  time,  as 

eye-witneffes  have  afTured  me,  produce  mufhrooms  fit  to  be  eaten  \  as 

if  even  the  feminal  principles  and  rudiments  of  vegetables  may  be  fb 

preferv'd  in  a  petrified  earth,  as  to  difclofe  themfelves  when  they  find 

an  opportunity.     And  an  eminent  perfon,  mafter  of  fome    of   thefe 

ftones,  informs  me,  that  they  now  and  then  find  them  of  a  vaft  bignefs  \ 

as  if  whole  maffes  of  earth,  pregnant  with  the  prolific  principles  of 

mufhrooms,  were,  by  fome  fupervening  petrefcent  liquor,  turned  into 

ftone. 

Vdrhm        And  not  only  boles,  feal'd  earths,  and  fuch  like  foffil?,  as  are  com- 

warthsmMybi   monly  known  for  medicinal,  may  be  hardened  into  ftone  by  petrifying 

petrified,   and  gg^nts  ;  but  Other  earths,  fubjeftto  petrifaftion,  may  contain  medicinal 

^TJngl^firtfle^  ^"^  fubtile  particles,  of  fuch  a  kind  as  feems  fcarce  credible.     1  have 

snd* mtdicinMl  feen  a  clay-pit,  wherein,  at  a  confiderable  depth  from  the  furface  of  the 

f^rts.  earth,  there  lay  a  bed  of  clay,  which,  by  diftillation,  yielded  a  fait  fo 

volatile  and  ftrong,  and  fo  different  from  other  fubterraneal  fait?,  that 
I  could  not  obferve  the  manifeft  qualities  of  it  without  wonder-,  and 
the  owners  of  the  pit,  who  were  rich  and  curious  perfons,  did  them- 
felves 


af  Gems, 

lelves  ufe  it  for  phjjJic,  and  cried  it  up  for  an  excellent  cordial,    a  Z 
great  opening  and  diaphoretic  medicine.  ^ 

Laftly,  thac  fublimable  lalts,  fulphurs,  and  bitumens,  may  be  met 
with  in  the  bowels  of  the  earth,  is  certain ;  and  that  fuch  fubftances 
may  be  found  in  bodies  which  pals  for  ftones,  I  have  been  induced 
to  think,  by  the  chymfcal  examination  I  purpofely  made  of  Ibme 
fuch  concretions;  particularly  of  that  folid  and  heavy  one,  com- 
monly called  Scotch  coal  j  from  whence  1  obtain'd,  by  diftillation,  a 
large  proportion  of  oil,  or  liquid  bitumen,  and  no  fmall  number  of 
faline  particles,  that  feemed  to  be  of  an  uncommon  nature. 

But  enough  o(  a  fubjeft,  wherein,  contrary  to  my  cuftom,  I  have 
indulged  conjeaures;  which,  however,  are  the  more  excufable,  in 
treating  of  the  operations  of  nature  in  her  dark  and  fubterraneal  re- 
ceffes ;  for  here  to  have  offered  accounts  thac  carry  probability  along, 
with  them,  leems  fufficient.  .  ' 


143 


&BSEK-: 


144 


OBSERVATIONS 


UPON 


DIAMONDS; 

And  particularly  upon  one  which  wou'd 
Ihine,  remarkably,  in  the  dark. 


Prmifcuous  1  ^lamonds  being  generally  efteemed  the  moft  noble  and  precious 
$ifervsti9Hr  I  1  ^^  inanimate  bodies,  I  cou'd  not  but  gratifie  my  curiofity 
mftn  diiimnds.    1   ^  about  them,  by  propofing  queftions,  whilft  a  direftor  of  the 

E^gliJJj  Eaft'Iniia  company,  to  fome  Eaft-IndU  merchants  and  jewellers, 
who  had  dealt  much  with  thefe  gems. 

And  diamonds  deferve  the  rather  to  be  enquired  into,  becaufe  the 
commerce  they  help  to  maintain  between  the  weftern  and  eaftern 
parts  of  the  world,  is  very  confiderable.  For  as  iBnall  as  their  bulk 
is,  their  properties  and  mens  opinion,  fb  greatly  recommend  them, 
that,  I  remember,  one  of  the  moft  famous  and  intelligent  merchants  of 
this  nation,  aflured  me,  that,  according  to  his  well-grounded  eftimate, 
there  came  of  them  from  the  Eafi'Ifi4i^s  into  Europe^  one  year  with 
another,  to  the  value  of  350,000/.  Sterl.  whereof  about  ioo,oco/. 
c^me  into  England-^  which  atprefent,  by  the  prudent  indulgence  of 
the  government,  and  of  the  Eafi-IndU  company,  is  become  the  mart 
of  diamonds. 

To  prove  the  great  hardnefs  of  diamonds,  even  in  comparifon  of 
other  bodies,  that  are  thought  wonderfully  hard,  a  famous  artift  for 
cutting  of  thefe  ftones  aifirm'd  to  me,  that  he  could  neither  cut  or 
poiifh  diamonds  with  any  thing  but  diamonds  •,  and  that  if  heihou'd 
employ  fo  rough  a  way,  and  fuch  forcible  engines  to  cut  rubies,  or 
any  other  ftones,  as  he  does  to  cut  thofe,  it  wou'd  prefently  break 
them  in  pieces  j  which,  by  the  infpeftion  of  his  engine,  appear'd  very 
probable.  , 
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A  ▼ery  skilful  cutter  and  polifher  of  diamonds  told  me,  that  hav-  Nat.Hi^st^ 
ing  dealt  in  them  near  twenty  years  at  Amfterdamy  and  federal  years 
in  Efiglandy  he  perceived  there  are  of  late  brought  over  worfe  forts  of 
diamonds  ^  fo  that  he  judges  thofe  of  Che  old  rock  (as  he  calls  them) 
either  to  be  quite  Ipent  in  the  hdiesj  or,  at  leaft,  to  be  feldom  or 
never  tranfported.  And  he  finds  ieveral  late  diamonds,  fo  fofc 
and  brittle^  in  companion  of  thole  of  the  old  rock,  that  he  is  often 
afraid,  or  unwilling  to  meddle  with  them,  left  he  fhould  fpoii  them 
in  the  cutting  or  polifhing. 

Notwithftanding  the  wonderful  hardnefs  of  diamonds,  there  is  no 
truth  in  the  tradition,  that  reprelents  them  unable  to  be  broken  by 
any  external  force,  unlefs  firft  foften'd  by  being  fieep'd  in  the  blood 
of  a  goat.  This  odd  ailertion,  I  find  to  be  contradifted  by  the  fre- 
quent practice  of  diamond^rutters :  and  particularly^  having  enquired 
of  one  of  them,  to  whom  abundance  of  thofe  gems  are  brought,  to 
be  fitted  for  the  jeweller  and  goldfmith,  he  afTurd  me,  that  he  makes 
much  of  his  powder  to  polifli  diamonds  with,  only  by  beating 
board  diamonds  (as  they  call  them)  in  a  fteel  or  iron  mortar ;  and 
that  he  has  by  this  way  made,  with  eafe,  fome  hundred  carrats  of 
diamond-duft. 

'Tis  a  received  opinion  among  many  who  deal  in  gems,  that  as 
diamonds  are  the  hardeft  of  bodies,  fo  the  fame  compaftnefs,  and 
their  great  folidity,  gives  them  alfo  a  proportionable  gravity,  and 
makes  them  extremely  weighty  with  regard  to  their  bulk. 

But  a  rough  diamond  fomewhat  dark  within,  that  in  a  pair  of 
fcales  which  turn'd  with  the  32  **  part  of  a  grain,  weighed  8  grains, 
and  /y  •,  being  carefully  weigh'd  in  water,  according  to  the  rules  of 
hydroftatics  i  it  proved  to  an  equal  bulk  of  that  liquor,  as  2tf 
to  1.  So  that,  as  far  as  can  be  judgM  by  this  trial,  even  a  diamond 
weighs  not  thrice  as  much  as  water. 

Asking  a  famous  and  experienced  cutter  of  diamonds,  whether  h^ 
did  not  find  fome  rough  diamonds  heavier  than  others  of  the  fame 
bignefs?  he  told  me,  he  did,  efpecially  if  fome  of  them  were 
cloudy  or  foul :  and  fhewing  me  a  diamond  that  feemed  to  be  about 
the  bignefs  of  two  ordinary  peale,  or  lefs,  he  affirm'd,  that  he  lbme» 
times  found  in  diamonds  of  that  fize,  compared  together,  about  a 
carrat  (or  four  grains)  difference  in  point  of  weight. 

The  fhape  or  figure  of  diamonds  is  not  eafie  to  be  fecurely  deter- 
mined. For  thofe  that  are  feen  in  rings  and  other  jewels^  having  been, 
by  way  of  preparation,  cut  and  polilh'd,  change  their  natural  figuress 
for  that  which  the  artificer  thinks  fit  to  give  them.  And  rough 
diamonds  themfelves  ("which  are  not  eafily  met  withj  often  come  to 
our  hands  broken,  tho'  undefignedly,  by  the  diggers-,  and  are,  there- 
fore unfit  to  acquaint  us  with  their  genuine  fhape-,  which  we  may  be 
iinable  to  difcover,  becaufe  of  the  accidents  whereto  the  matter  they 
confifted  of  was  fubjed  in  the  mine.    For  having  had  a  parcel  of 
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iSliiTrHwr*^  between  loo  and  150,  put  into  my  hands  at  one  time,  in  tht  Eafi^ 

India  hottfe,  1  found  very  few  ot  tbem  completely  fliap*d;  but  gene* 
r^Uy  bi^oken,   and  of  very  irregular  figures,  like  thole  <A  to  much 
gravel   taken  up  at  adventures  upon  the  fea-fliore.      But   fbme  few 
appeared  pretty  regularly  figurM,    which,  probably,   were  not  much 
lunder'd  from  Ihooting  freely  in  the  wombs  or  cavities,  wherein  they 
coagulated  or  concreted^    And  thefe  feem'd  to  confift,  in  my  opinion, 
pf  feveral  triangular  furfaces,  that  were  terminated  in,   or  composa 
jfeveral.  fblid  angles.      And  one  rough   diamond^  1  had  of  my  own,^ 
wherein  this  ihape  was  more  confpicuous,   than  I  remember  to  have 
fe^n.in  any  other.     Beiides,   having  enquired  of  a  very  experienced 
artificer,   who  fitted  up  thefe  gems  for  the  goldfmith,   whether  he 
found  rough,  diamonds  to  be   of  any  conflant  figure  ?    he  anfwerei 
me,  that  he  always  (Served  thole  which  had  any  regular  figure,  to . 
he  fix-cocnerM. 

Diamods  have  a  graifi,   or  a  determinate  tendency  of  their  fibres, 
or  rather  of  the  thin  plates  they  are  made  up  of,  as  well  as  wood  j  \ 
and  may,    with  eafe,   be  fplic  along  the  grain^    tho'  not  againft  it. 
I  have  feen  a  very  large  diamond,,  that  was  cut,  with  the  grain,  into  > 
three  pieces,.,  whereof  the   middlemoft,    tho'  large,  and   about  the 
thickneis  of  a  fliilling,  was  evenly  thick,,  and  exaftly.  flat  on  both 
fides  i.    and  I  ppflfefi  a   diamond*ring,    whole   ftone    I  caus'd   to    be 
t^t  rough,  as  nature  produced  it,   becaufe  in  that  ftate  the  grain  is 
manifefi  to  the  nakjed  eye;    (and  much  more  when  viewed  thro'  a 
glafs,   that'  moderately   magnifies   the    feveral  plates    it    confifts  of) 
having  their   edges    difiinguiihable    like    thpfe    of  a    book    a   little 
opened*    An  experienced  cutter  ot  thefe  gems  afTured  me,   that  one 
terge  blow  may  fplit  even    great  diamonds,   if  it  be  given,    as  they 
fpeak,  with  the  grain;   but  againft  the  grain,  he  affirm'd  to  me,  he. 
ie  not  able  fb  much  as  to  cut  or  poliih  them. 

The  common  colour  of  diamonds  being  generally-  known  by  fight, 
\is  not  necefTrry,  nor  wouM  it  be  ealie  to<lefcribe  it  by  words;    but 
the  moft  ufual  colour  of  thefe   gems  is  not  the  only  one.    A  great 
ttaveller  into  the  eaftern  parts  of  the  world  afTured  me,  that  he  had  . 
ieen  fome  of  them  that  were  of  a  pale  bluifli  colour.    That  famous 
i^awiS;  jeweller,  Monfieur  TJwvrmVr,  gives  an  account  of  a  fair  diamond 
that  he  had,  of  a  very  red  colour;    a  gr-eat  lady  told  me,   ihe  was 
miftrefs  of  a  fair  one,  which,  tho'  hot  of  a  ruby,  was  of  a  red  colour : 
and    a  relation  of  mine  ufed  to  wear  a  diamond  ring;    which,  tho* 
the  flone  was  not  great,  he  valued  at  a  hundred  pounds,  becaufe  its 
colour  was  of  fo  fine  a  golden  yelbw,  that  1  fhould  have  taken  it  for  - 
an  excellent  topaz;      And  attentively    furveving  a    parcel    of  rough- 
diamonds,    newly    brought    from  the  Eafi-fr/dies^    I    perceived    among 
them,  befides    fcverat  lighter  variations  of  colour,    ore  ftone,  which, 
was  all  green*    and   this  to  fuch  a   degree,    that   I  doubted   not,,  if 
jplifttfd    awi    fctjj^,  it:  might  jalk    fci.  au  ejiceUeiit    emerald.  .   I : 
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Ihould  have  riifpefted  this  gem    to   have  been    really  of  that  kind,  Nat.H^sK 
but  that    I  found  it  among  diamonds  belonging    to   merchants,    too 
skilful  in  thole   gems  to  be  impost  upon^    and,   which  was  more, 
the  flone  being  yet  rough  and  uncut,   1  found  it  plainly  to  have  the 
proper  ihape  of  a  diamond. 

At  the  late  return  of  the  ihips  from  JndU^  being  prefent  when  the 
diamonds  were  delivered  to  their  owners,  I  took  particular  notice  of 
one  belonging  to  a  Dutch  merchant^  whole  father  was  a  cutter  of 
diamonds,  and  bred  him  to  the  fame  trade.  This  diamond  came  from 
the  kingdom  of  Colconda,  it  had  fix  triangular  fides,  which  yet  were 
neither  regularly  figured,  nor  truly  flat ;  fome  of  them  being  a  little 
convex,  and  one  of  them  having  a  manifeft,  and  oddly-figured  cavity  " 
in  it.  The  ilone  was  fair  and  flawlefs,  and  €o  thick,  that  the  merchant 
told  me,  it  would  be  too  deep  for  one  ring,  and  that,  therefore,  he 
meant  to  fplit  it  in  two :  it  weighed  ten  carrats.  I  could  eafily 
perceive  the  grain  of  this  diamond,  which  the  merchant  alio  acknow«- 
ledged  ^  who  laid,  he  had  never  feen  in  diamonds  any  heterogeneous 
mixture  inclofed.  He  further  inform'd  me,  that  he  received  a  large 
diamond  from  Borneo^  that  was  much  darker  than  one  I  fkewed 
him ;  fb  that  he  compared  it  to  foot  ^  but  when  cut  and  polifii'd^ 
he  and  others  were  much  flirprized,  to  find  it  a  fair  anci  clear 
fione,  of  very  great  value. 

That  the  real  virtues  of  gems,  may  be  probably  derived  from  tlifc 

metalline,  or  mineral  tinftures,   or  other  corpufcles   that  were  im*i 

body'd  with  the  matter  of  the  gem,  whilft  it  was  yet  fluid,  or  foft^ 

and  afterwards   coagulated    therewith,    appears   probable^     becaufe 

having  long  fufpefled,  that  the  matter  whereof  diamonds  principally 

confift,  was,  whilft  yet  in  folutisfrincifUs^   impregnated  with  metalline^ 

and  more  particularly  with  ferruginous  particles^  and  finding  again,  fome 

number  of  fmall  diamonds,   that  I  had  bought  for  experiments,    t 

confidered  that  their  being   yet  rough,    and  fo  in  their  natural  ftate, 

might  make  them  more   fit  tor  my  purpofe.   They  were  alfo    not 

fo  clear  as  thofe  that   we   value   in  rings,   which,  probably,  argued 

their  having  more  of   a  chalybeate  tinflure  in  them,   than  1  fliould 

^xpefl:  in  the  more  tranlparent.    I,  therefore,  took  a  moderately  vigo- 

rous  load-ftone,   and   apply'd    it  fucceffively  to  five  or  fix  of  thefe 

fmall  ftones,     without    perceiving  it  had   any   operation    on    them^ 

but    when  I  came    to  apply    it  to  one,    which    looked  fbmewhat 

duller   than  the  reft,  I  found  that  it  had  in    it   particles  enow    of 

a  ferruginous  nature,  to  make  it  magnetic  \  and  obfervM  that  it  would 

not  only  liiffer  it  lelf  to  be  taken  up  by  the  ftrongeft  pole  of  the 

load-ftone,    but   when    that    pole  was    offer'd    within    a  convenient 

diftance,    it  would  readily   leap  through  the    air   to    faften  it  felf 
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lISttfT.HisT.      'TiX  on  one  fide,  taken  for  granted,  that  all  glittering  gems  fhme 
V^V^^    in  the  dark  j  ajid  on  the  other,  abfolutely  deny'd,  that  any  flone  has 

that  feculty.    For  my  felf,  1  confefs,  1  look  upon  Mr.  CUytons  dia- 
mond as  a  great  rarity,  becaufe  of  its  ihining  by  night. 

Boetius  de  Boot^  indeed,  who  is  Judg'd  the  befi  author  upon  the  Tub-' 
jjeft  of  gems,  allows  no  fuch  virtue  in  diamonds,  and  peremptorily 
fiys,  "  no  man  ever  durft  aver  he  had  aflrually  feen  a  ftone  that,  of 
**  it  felf,  afforded  light.^    Johannes  de  Laety  alfo,  thinks  no  inftance  of  it 
can  be  produced.    And  OUus  Wormius  feems  to  imagine  it  falfely  re- 
ported even  of  the  carbuncle.    And,  indeed,  upon  examining  a  moft 
excellent  ruby,  I  could  not,  by  friftion,  bring  it  to  afford  the  leaft 
glimmering  of  light*. 
^fikttiifgms      ^"^  ^^^  ^  am  loth  to  admit  ftrange  thirds  for  truth,  yet  I  am  not 
^ti^thtm^    very  forward  to  rejeft  them  as  impoffibilities  jand  therefore,  would  not 
fil%es,ltmiT     dilcourage  any  from  making  farther  inquiry,,  whether  there  be  fuch  a 
^^^^  thing  as  a  true  carbuncle,^  or  ftone,  that,  without  rubbing,  will  ihine 

in  the  dark  ?    For  if  fuch  a  thing  can  be  found,  it  may  afford  no  fmall 

aififtance  in  difcovering  the  nature  of  light*.    Fartomannusymde^d^  was 

nQt  an  eye-witnefs  of  what  he  relates,,  that  the  king  of  Pegu  had  a  true 

carbuncle,  of  that  bignefs  and  fplendor^  as  to  fliine  very  glorioufly  in 

the  dark  •,  and  tho'  Garcias  ah  Horto^  the   Indian  vice^roy^.  phyfician, 

ipeaks  of  another  carbuncle  only  upon  the  report  of  one  he  difcours'd 

with,  who  affirmed  himfelf  to  have  leen  it  j  yet  as  we.  are  not  fur% 

that  the(e  pretended  eye-witnefles  fpeak  true,  thev  may  have  done 

fo,  far  ought  we  know  to  the  contrary.    And  I  could  produce  a  much 

more  conuderable  teftimony  to  the  fame  purpofe,  if  1  had  the  permit 

fion  of  the  perfon.    But  I  may  lay,  that  Miftrcus  Paulus  Fenetus^  whofe 

fuppofed  fables  many  of  our  later  travellers  and  navigators  have  iince 

found  to  be  truths,  fpeaking  of  the  king  of  ZeiUn^  tells  us,  he  is  faid 

to  have  the  beft  ruby  in  the  world,  a  palta  long,  and  big  as  a  man's 

arm,  without  fpot,  and  ihining  like  a  fire.    He  adds,  that  the  great 

Cham  offerM  the  value  of  a  city  for  it  •,.  but  the  king  anfwer'd,^  he  would 

uot  exchange  it  for  the  treafure  of  the  worlds  becaufe  ithad  defcended 

to  him  from  his  anceftors.    And  two  Ruffian  Coffacks  relate,  in  the  account 

of  their  Journey  to  Ci/r4y,  dedicated,  to  their  emperor,  that  they  were 

told,  the  king  of  thofe  parts  had  a  itone  which  gives  light  like  the 

lun,  both  day  and  night,  and  call'd,  in  their  language, .&irr4  -, ,  which  thoie 

Cofacks  interpret  a  ruby..   But  thefe  relations  are  too  uncertain  .to  build 

any  thing  upon.     However,,  there  arriv'd  here  about  two  years  fmcCj 

out  of  jlmerica^  the  governour  of  one  of  the. principal-colonies  there,  an 

ancient  virtuofo,  and  a  member  of  the  Royal  Society,  who,  finding  the 

chief  affairs  of  his  country  committed  to  me  and  another,  made  me 

feveral  vifit?,  and  m  one  of  them  told  mey  the' Indians  had  a  tradition  j 

that  in  a  certain,  almofl  inacceffible  hill,  far  up  in  the  country,  there 

w»fi  a  ftone,  which,  in  the  nighx  time,  ihone  very   vividly  to  a  greaf 

tiifiance  j,  and  he  alfured.  rae^^  that  tho'  he  thought  it  not  fit  to  venture; 

him^ 


,« 


Natural  ThoJ^horu  149 


lumfelf  fo  far  among  thofe   favages,  yet  he  purpofely   fe\\t  a  bold  Nat.Hist.' 
Engliflman  thither,  with  fome  natives  for  his  guides  ^  and  that  this  meflen-        ^ 
ger  brought  him  back  word,  that  at  a   diflance  from  the  hill  he  had 
plainly  perceived  fuch  a  Ihining   fubftance  as  the  tradition  implies  j 
and  flighting  the  fuperftitious  fears  of  the  inhabitants,  with  great  dif- 
ficulty, made  a  fliif t  to  clamber  up  to  that  part  of  the  hill  where,  by 
a  very  careful  obfervation,  he  fuppos'd  hhnfelf  to    have    feen   the 
light  ^  but  whether  he  had  raiftaken  the  place,  or  for  fome  other  rea- 
fon>  he  cou'd  not  find  it  there  •  tho'  when  he  was  return'd  to  his  for-^ 
xner  ftation,  he  a^in  perceived  the  Hght  in  the  fame  place  where  \t 
Ihone  before.  I  relerve  to  my  felf  a  full  liberty  of  believing  no  more 
of  this  relation  than  I  fee  caufe  ^  yet  I  the  lels  fcruple  to  commu- 
nicate it,  becaufe  it  agrees,  in  great  meafure,  with  the  following  ac-^ 
counts.    For  tho'  the  learned  authors,  I  formerly  mentioned,,  think  no 
writer  has  affirmed  himfelf  to  have  feen  a  real  carbuncle  \  yet  con- 
fidering  the  light  of  Mr.  C/^yrt^w's  diamond,  it  recaffd  to  my  mind,  that 
Ibme  years  before  I  had  met  with  an  old  Italian  book,  highly  extoll'd 
by  very  competent  judges,  the  author  whereof  is  Benvenuto  CetHniy  who  has 
a  pafTage  in  it  to  this  purpofe.  **  In  Clement  the  vth's  time,  fays  he,  I  hap- 
•*  pen*d  to  fee  a  carbuncle  at  a  certain  Ragufan  merchant's,  nzmtdBeigpio  di 
•*  Bona*    This  was  a  white  carbuncle  of  that  vivid  kind  of  palenefs  we  fee 
**  in  a  chalccdonian  •,  but  it  had  a  furprizingly  pleafant  luflre,  and  ihone' 
•*  in  the  dark,  tho'' not  fa  much  as  coloured  carbuncles  •,  however,  in  an  ex- 
•*  ceedingdark  place,  I  faw  it  Ibine  in  the  manner  of  fire  almofl  extin- 
^^  guiihed.    But  as  for  coloured  carbuncles,^  it  has  not  been  my  fortune^ 
•*  to  lee  any^.    But  a  Raman  gentleman  of  great  experience  in  jewels* 
**  told  me,  that  one  Jacopo  C?/^  being,  by  night,  in  a  vineyard  of  his,, 
**  and  fpying  fomething  in  the  midfV  of  it  that  fhone  like  a  little 
•*  glowing  coal,  at  the  foot  of  a  vine,  he  went  near  the  place  where  he 
**  thought  he  had  feen  the  fire  v.  but  not  finding  it,  he  faid,  that  being. 
^  returned  to  the  fame  place  whence  he  had  firft  (een  it,  and  percef- 
•*  ving  these  the  fame  fplendor  as  before,   he  markM  it  lo  carefully;,, 
**"  that  at  length  he  came  to  it,. and  took  up  a  very  little  flone,  which^ 
**  he  carried  away  with  traiifport.     And  the  next  day  relating  to  fome* 
•*  friends  after  what  manner  he  had  found  it,  a  plnetian  ambafTador,* 
**  very  skilful  in  gems,  happening  to  be  prefent,  knew  it  to  be  a  car^ 
^  buncle,  and  therefore  fubtilly,    before  he  and   the  laid  Jacopo  part- 
**  ed,  purchas'd;  it  for  ten  crowns,,  and  immediately  left  Romey  to  avoid' 
*^  reftoring  it.  He  farther  affirms,  that  this  Venetian  gentleman  afterwards ; 
**  fold  it  to  the  grand  Seignior  for  a  hundred  thoufand  crowns,'' 

Here  CclUui  affirms  himlelf  to  have  feen  a  real  carbuncle  with  his 
own  eyes-,  and  he  appears  to  be  very  cautious  in  what*  he  delivers^  and^ 
is  inclin'd  rather  to  leffen,  than  increafe  the  wonder  of  it.  This  te- 
fiimony  is  the  more  confiderable^  becaufe  tho*  Cellini  was  bom  a  fubj^^ft 
neither  to  the  pope  nor  to  the  king  of  France^  yet  both  thofe  princes 
employed  him  much  about  their' aobleft  jewels..   What  is  nowreport- 

ed^ 
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J^Iat.Hist.  ed  concerning  a  Ihining  fubflance  to  be  feen  in  one  of  the  iflands  about 
Wi^^*V\-^  Scotland^  I  leave  to  Sir   Robert  Morray^  to  whom  the  information  was 

originally  given.    M.  Boreel^?ix\  ingenious  Dz^rcfc  gentleman,  whole  fa- 
ther was  long  ambaflador  for  the^Nethcrla^ds  in  Ertgland^  told  me,  he 
was  acquainted  with  the  admiral  of  the  Dutch  in  the  Eafi-Indicsy  who 
alTured  hin\,  that  at  his  return  from  thence,  he  brought  with  him  in- 
to Holland  a  ftone,  which^  tho"  it  look'd  but  like  a  pale,  dull  diamond, 
luch  as  Mr.  Claytons  was,  yet  proved  a  real  carbuncle,  and  did,  without 
Tubbing,  (hine  lb  much,  that  when  the  admiral  had  occafion  to  open  a 
cheft,  which  he  kept  under  deck,  in  a  dark  place,  it  would  immediately, 
by  its  native  light,  illuminate  a  great  part  thereof.  I  impatiently  expett 
a  more  particular  account  of  this  flone  from  the  admiral  himfelf,  who 
is  ilill  alive  in  Holland '^  not  only  becaufe  fo  unlikely  a  thing  needs  a 
clear  evidence,  but  becaufe  I  have   had  Ibme  lufpicion  that,  fuppo- 
iing  the  truth  of  the  thing,  what  may  be  a  Ihining  ftone  in  a  very  hot 
country,  as  the  Eafi-Indiesy  may,  perhaps,   ceafe  to  be  fo  in  one   as 
cold  as  Holland.    For  in  Mr.  Claytons  diamond,  I  obferved,  that  a  ve- 
ry moderate  degree  of  warmth,  without  friftion,  would  make  it  ihine 
a  little.    And,  I  confefs,  this  is  not  the  only  odd  fufpicion  my  expe- 
ti^lifeMi  ^^^^^^^  "P^n  ^t^t  diamond  have  fuggefted  to  me.    Nay,  I  begin  to 
mmVhfi  its     doubt  whether  it  may  not,  in  fome  cafes,  be  true,  that  the  rieht  tur- 
It^hiu^nthe  ouoife  will  change  colour  as  the  wearer  is  fick  or  well;    and  mani* 
Jtckneffir       feMy  lofe  its  fplendor    at  his  death.    For  when  I  found,  that   even 
perf^  wh§       ^^^  warmth  of  a  friftion,  that  lafted  not  above  a  quarter  of  a  minute, 
Snsrsit.        ^"^  ^^^"  ^^^^  of  my  body,  whole  conftitution  is  none  of  the  hctteft, 

would  make  a  manifeft  change  in  a  diamond  \  it  feem'd  not  impo/E- 
ble,  that  certain  warm  and  laline  exhalations,  iffuing  from  the  body 
of  a  living  man,  may,  Ibme  way  or  other,  by  their  prefence  or  ablence, 
diverfify  the  colour  and  the  fplendor  of  fo  loft  a  ftone  as  the  tur- 
quoife  ^.  'Tis  fo  very  remarkable  what  the  judicious  lapidary,  Bo^ 
ftius  de  Boot  affirms  of  this  ftone,  that  the  narrative  of  it  ought  not  to 
be  omitted.  *'  I  conftantly  wear  a  turquoife  in  a  ring,  fays  he,  the 
**  flrange  property  whereof  I  can  never  Efficiently  admire.  Thirty 
"  years  ago  'twas  worn  by  a  Spaniard^  and,  after  his  death,  expofed  to 
**  fille  among  the  reft  of  his  goods-,  upon  the  report  whereof,  there 
was  a  great  concourfe  of  fuch  perfons  as  had  formerly  admired  its 
beauty,  and  among  the  reft  my  father :  but  they  were  all  furpriz'd 
to  find  it  quite  fully'd  and  faded  •,  whence  they  conjeftur'd  it  had 
been  chanG;'d  for  another :  my  father,  however,  bought  it  for  a 
very  fmall  matter,  but  thought  fo  meanly  of  it,  that  lince,  cry'd 
he,  't's  a  common  laying,  that  a  turquoife  muft  be  made  a  prefent 
"  of  before  it  will  dilplay  its  virtue,  do  you,  my  fon,  wear  it  •,  but 

*  Turquoife  ftones  arc  nothing  but  i  of  them  in  F^sna:  and  a  large  account 
an'mal  bones  petrified,  and  a  blue  colour  I  is  given  of  this  matter  in  the  F^entb  Me- 
given  them  by  fire.    There  arc  mines  ■  moirs.  ^.  1715*  P.  230. 
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**  thinKing  it  too  mean  to  wear  without  fome  ornament,  I  caus'd  It  to  Nat.Hut. 
**  be  engraved,    and  made  into  a  foal- ring  ^    and  before    I  had  wore 


it  a  month,  its  luftre   retum'd  j  tho'  it  ftione  lefs  bright  on  account 
•*  of  the  graving.  This  rais'd  wonder  in  us  all,  and  the  more,  becaule 
•*'  it  improves  in  beauty  every  day  •,   for  which  reafon  1  never  lay  it  - 
f*  aiide,  and  ftill  continue  to  wear  it." 

This  relation  feem«  confirmed   by  the  teftimony  of  OlamWormiui. 
And  Lmy  felf  have  fe^n  a  turquoife,  worn  in  a  ring^  wherein  there - 
were  lomefinall  fpots,  which  theperfon  who  owned  it  aflured  me,  he 
had  obferv'd  to  grow  fometimes  greater,  fometimes  lefs  j   and  to  be 
jfbmetimes    iii  one  part   of    the   ftone,    fometimes    in    another.      I  '^ 
dfefired  him  to  take  piftures  from  time  to  time  of  the  ftone,  and  of 
the  fituation  of  the  cloudy,  parts,   that  their  motion  might  thence  be 
more  indifputable,  and  the  better  oblerv'd  •,    he  afterwards  aflured  me, 
ke  had  thus  drawn  fcheme*?,  whereby  the  feveral  removes  and  motions 
of  the  clouds  are  very,  manifeft  j   tho'  the  caufe  feemed  to  him  very 
obfcure,..  Thefe  piftures  he  has   promis'd   to  ihew  me,    and  is  very 
ready  to  put  the.  ftone  it  felf  into  my  hands  j    but  the  ring  having 
fince  been  cafually  broken  upon  his  finger,   unlefs  the  ftone  can  be 
taken  out,  and  fet  again  without  any  confiderable  heat,  he  is  unwiU 
ling  to  have    it    meddled  with,    for   fear  its    peculiarity  fhould  be  : 
thereby  deftroyed.     And,  poflibly,  his  apprehenfion  would  have  been  . 
ftrengthcned,    if  I   had  told   him   what    is  related  by   the  learned 
Wormitu^  of  an  acquaintance  of  his,   who  had  a  nephritic  ftone,   the 
eminent  virtues  whereof  he    often  experienced-,    and  for  that  reajGwv. 
wore    it    ftill    about    his  wrift.      But    going    into,   a    bath   of   water 
wherein   certain  herbs  had  been  boiled,   the   fibne,   by  being  wetted  . 
with    the  decoftion,.  was  deprived  of   all  its  virtue.     And  we  might 
expeft  to  find  turquoiles,   likewife,  eafie  to  be  wrought  upon  in  point  * 
of.   colour,   if   it    be    true,   which    the   curious    Antonio    Neri    fays  j  . 
that  when  difcoloured  and  grown  white,   they  will  again  acquire  an 
excellent    colour,    if   kepfe   two   or  three    days  coverM    with  oil  of/ 
fweet  almonds,  ftanding  in  warm  aflxes.     But  I  could  not  fatisfie  my  • 
felf  herein,    becau-fe    the  moft    skilful  perfons,   among  whom  1   have- 
enquired  for  turquoifes,   affure  me,  that  the  true  ones  are  great  lari-- 
ties-     ^Tis,  however,  remarkable,    that  the  ftone  called  Oculua.mumtt^.^ 
if  it  be  good  in  its  kind,    will  have  fo  great  a  change  made  in  its 
texture,   by  being  barely  lefc  a  while  in  common  water,   that  from* 
opake,  jt  becomes  tranfpa rent  •,  and  acquires  a  luftre,  of  which  it  will  ' 
be    again  deprived,     without   any  arc  or  violence,  .  liy    leaving    it  a*' 
w-hiie  la    the.air...    But    before    experience   had    latisned  us  of  the  • 
truth  hereof,,  it   feemed   as  unlikely,   that    common    water,    or  air,.. 
ihould  work  fuch  great  changes   in  that  gem,  as  now  that  the  ejSu- - 
via  of  a  human  bovly  fliould  produce  lefs  changes  in  a  turquorfe.- 

But  to  come  to  the  obfeivatioas  .we  laada.  on  Mr.  CZ/g^^^/z's  diamond, "-. 

1 4.  This  s 
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Nat.Hist*  I.  This  was  a  table  diamond,  about  a  third  of  an  inch  in  length,' 
%^y^'>/^^  and  Ibmewhat  lefs  in  breadth ;  a  dull  ftone,  of  a  very  bad  water ; 
,  ^^fi^f'^^  having  in  the  day  time  very  little  of  the  vividnefs  of  ordinary  dia- 
^dtbJt^  monds,  and  being  blemiihed  with  a  whitilh  cloud  about  the  middle, 
wmldfhim  rim  which  covered  near  a  third  of  the  ftone.  2.  Nothing  remarkable  appeared 
^imsrkmhly,  in  in  any  part  of  it,  when  examined  with  a  microlcope  \  but  view'd 
thi  dMfk.       jj^  ^.jjg  ^3y  time,  in  a  bed,  with  the  curtains  carefully  drawn,  I  could 

not  difcern  it  to  ihine  at  all,  tho'  well  rubb'd  j  but  about  a  little  after 
fun-fet,  whilft  the  twilight  yet  lafted  •,  and  in  the  morning,  a  pretty 
while  after  fun-riling,"  I  could,  after  a  lieht  friftion,  eafily  perceive 
it  to  fhine^  3.  The  candles  being  remov  d,  I  could  not,  in  a  dark 
place,  difcern  the  ftone  to  have  any  light  when  I  looked  on  it,  with- 
out having  rubbM,  or  otherwife  prepared  it.  4.  Neither  by  two 
white  pebbles,  hard  rubb'd  one  againft  the  other,  by  the  long  and 
veKement  friftion  of  rock  cryftal,  againft  a  piece  of  red  cloth  j  nor 
by  rubbing  two  diamonds  let  in  rin^s,  as  I  had  nibbM  this  ftone, 
could  I  produce  any  {enfible  degree  of  light.  5. 1  found  this  diamond 
hard  enough  not  only  to  write  readily  upon  glafs,  but  to  grave  on 
rock-cry ftal  it  lei f.  5.  I  found  this  to  have,  like  other  diamonds,  an 
eleftrical  virtue  i  for  it  wou'd  attrafl:  light  bodies,  as  amber,  jet,  &c. 
tho'  in  a  lefs  degree.  7.  Being  rubbM  upon  my  cloaths,  as  is  ufual, 
to  excite  amber,  wax,  and  other  eleftrical  bodies ;  it  did,  in  the  dark, 
manifeftly  fliine  like  rotten  wood,  the  fcales  of  whitings,  or  other 
putrefied  fifh.  8.  But  this  light  was  fainter  than  that  of  the  fcales 
and  (lime  of  whitings,  and  much  fainter  than  the  light  of  a  glow- 
worm \  by  which  I  have  fometimes  been  able  to  read  a  Ihort  word  j 
but  after  an  ordinary  friflion  of  this  diamond,  Icou'd  not  diftinftly 
difcern  any  of  the  neareft  bodies  by  the  light  of  it.  This  glimmer- 
ing, alfo,  very  conliderably  decay 'd,  immediately  upon  ceafing  the 
f'ridion  ^  tho'  the  ftone  continued  vifible  for  fome  time  after.  9.  But 
if  it  were  briskly  rubb'd  upon  a  convenient  body  for  a  pretty  while, 
I  found  the  light  would  be,  for  fome  moments,  much  more  conlider- 
able,  almoft  like  the  light  of  a  glow-worm  \  fo  that,  after  I  had 
ceas'd  rubbing,  I  cou'd,  with  the  chafed  ftone,  exhibit  a  little  lumi- 
nous circle,  faintly  refembling  that  made  by  the  motion  of  a  ftick 
fired  at  one  end  \  and  thus  it  wou'd  continue  vifible,  about  (even  or 
eight  times  as  long  as  the  preceding  friftion  lafted.  lo,  I 
found,  that  holding  it  a  while  near  the  flame  of  a  candle,  with  my 
eyes  turn'd  a  con-rary  way,  and  immediately  removing  it  into  the 
dark,  icdifclosM  fome  faint  glimmering,  but  inferior  to  that  acquired 
by  rubbing.  And  afterwards  holding  it  near  a  fire,  that  had  but 
little  flame,  it  was  rather  lefs  excited  thereby,  than  by  a 
candle,  it.  I,  likewift,  endeavoured  to  make  it  fliine,  by  holding  it 
for  a  pretty  while  in  a  very  dark  place,  over  a  thick  piece  of  iron, 
that  was  well  he'-tted,  hut  not  to  that  degree  as  to  be  vifible.  And 
tho*  at  length  1  fou  >d  the  ftone  hence    acquired  fome  glimmering, 

yet 


ISIatural   Tha/phori.  IJJ 


Tjneft  it  -was  lefs  tlian  it  gain'd  by  either  of  the  other  ways  juft  men-  Nat.HistC 
tioned.  12.  I  allb  brought  it  to  fome  glimmering  kind  of  light,  by  — •— ^- 
taking  it  into  bed,  and  holding  it  a  good  while  upon  a  warm  part 
of  my  naked  body*  13.  To  fatisfy  my  felf,  whether  the  motion 
introduced  into  the  fione,  generated  the  light  upon  account  of  its 
producing  heat  there  %  I  held  it  near  the  flame  of  a  candle,  till 
it  was  qualified  to  ikine  pretty  well  in  the  dark  ^  and  then  imme- 
diately apply'd  a  flender  hair,  to  try  whether  it  would  attra£l  it ; 
but  found  not  that  it  did.  And  for  further  confirmation,  I  oeice  pur« 
pofely  kept  it  fo  near  the  hot  iron,  lately  mentioned,  as  to  make  it 
ienfibVy  warm^  yet  it  flione  more  dimly  than  it  had  done  by  means 
of  friftion,  or  tlie  flame  of  a  candle  j  tho'  by  both  thofe  ways  it 
acquired  not  any  (enfible  warmth,  14.  Having  purpofeiy  rubb  d  it 
upon  ieveral  bodies,  different  both  in  colour  and  in  texture,  there 
leemed  to  be  ibme  little  difference  in  the  excitation  df  the  light* 
Upon  white  and  red  clotfa  it  ieemed  to  fucceed  befl:^  efbecially  in 
comp»rilbn  of  black,  i  y  But  to  try  what  it  would  do  when  rubbed 
upon  bodies  more  hard,  and  lefs  apt  to  afford  heat  upon  a  light 
friftion,  than  cloth,  I  firft  chafed  it  upon  a  white  wooden  box,  hy 
which  it  was  excited  ;  and  afterwards  upon  a  piece  of  earth  purely 
glaz'd*,  which  ieemed,  during  the  attrition,  to  make  it  fliine  better 
than  any  of  the  other  bodies,  without  excepting  the  white  ones ;  ft 
that  the  effeft  cannot  be  afcribed  to  the  greater  difpofition  white 
3>odies  have  to  reileft  light.  i5.  Having  well  excited  the  flone,  t 
loddenly  plungM  it  under  water,  provided  for  that  purpole  j  and  per- 
ceived it  to  fliine  whilft  it  was  beneath  the  furface  of  the  liquor^ 
and  this  I  did  Ieveral  times.  But  when  I  endeavoured  to  produce  X 
light,  by  rubbing  it  upon  the  box  lately  mentioned,  while  both  th6 
ilone  and  it  were  held  beneath  the  furface  of  the  water,  I  did  not 
well  (atisfie  my  feif  in  the  event  of  the  trial :  but  this  I  found,  thac 
if  I  took  the  flone  out,  and  rubbM  it  upon  a  piece  of  cloth,  it 
would,  as  ufiial,  prefently  yield  a  light ;  they  it  required  to  be  rubbM 
much  longer,  before  the  delked  effefit  was  produced.  Welikewiife 
plunged  it,  after  we  had  excited  it,  in  liquors  of  feveral  forts,  ^s 
fpirit  of  wine,  oil,  both  chymical  and  exprefsM,  an  acid  fpirit,  and 
an  alkaline  folution ;  but  found  not  any  of  thofe  various  liquors  to 
deftroy  its  fliining  property.  1 7.  I  alfo  Ieveral  times  tryM,  that  hy 
covering  it  with  fpittle,  it  did  not  lofe  its  light.  And  having  found 
by  this  oblervation,  that  a  warm  liquor  would  not  extinguifh  light  in 
the  diamond,  I  thought  Ht  to  try,  whether,  by  realbn  of  its  warmth^ 
it  would  not  excite  it ;  and  found,  that  if  it  were  kept  in  wirtn 
water,  tin  that  had  communicated  its  heat  thereto,  it  would  frei- 
quently  ikine  as  (bon  as  taken  but;  and,  probably,  we  fliould  havfr 
feen  it  fliine  more,  whilfl  it  remained  in  the  water,  if  folne  degt^^ 
of  opacity,  which  heated  water  acquires,  upon  account  of  the  lu- 
aerous  little  bubbles  generated  in  it,  hadnotkebt  us  from  difcernirs 
VQL.IIU  X  -      '  dit 
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$Iat.Hi^st.  the  luftre  orthe  ftone.       i8.   Finding  that    by  rubbing   the    flone 

with  the  flat  fide  downwards^.  I  loft,  by'  realbn  of  the  opacity  of  the 
ring,  and  the  fiidden  decay  of  lighi,  upon  the  cei&tion  of  tiie  attri-^ 
tion,  the  fight  of  the  ftones  greateft  vividnefs  \  and  luppofing  that  the 
cpmmotion  made  in  one  part  o£  the  ftone,   would  be   eafUy  propa-* 
g^ted  all  over,,  I  ibmetimes  held  the  piece  of  cloth,   upon  which  I 
rubbM  it,  fo,  that  one  fide  of  the  ftone   was   ex.DOs'd    to   my  eye^ 
whilft  I  chafed   the  other  ^    whereby   it   appearea  more  vdvid  than, 
fermerly,  and  to  make  luminous  trafts  by  its  motions  backward  and. 
forward.      And,,  fbmetimes,    holding  the  ftone  upwards,  I  rubbM  its 
Itroad  ikl6  with  a  fine  fmooth  piece  of  tranfparent  horn  ^   by  which 
means  the  light  thro^  that   diaphanous  fubftance    appeared  io  brisk,., 
whilfir  1  was  a&ually  rubbing   the  ftone^.  that  fometimes,    in  Ibme 
^aces,.  it  feemM  to  give  little  Iparks  of  fire..     19.  I  took  alfo  a 
;giece  of  flat,  blue  glai^,    and  haying>  rubbM  the  diamond  well  upon, 
a*  cloth,  and  fuddenly  covered  it  with  that  glals,  to  try  whether,  ia^ 
cale  the  light  coald  penetrate  thro',,  it  would,   by  appearing  green, 
OF  of  ibme  other  colour  than  blue,,  afiift  me  to  guefs,    whether  it. 
were  fiinple  or  no«     But  finding  the  glafs  impervious  to  fo  faint  a^ 
light,  I  thought  fit  to  try,  whether  hard  bodies  would  not,  by  attri* 
titei,.afiift  the  diamond's  light,   foas  to  become  penetrable  thereby.. 
And,  accordingly,  when  I  rubb'd  the  glafs   briskly  upon  the  ftone,^ 
I^  found    the  light   to  be   confpicuous,    and  fomewhat  dyed  in  its 
pfuffage  -,  but  could  not  eafity  give  a  name  to  the  colour  it  exhibited* 
2P*  Laftly,  fufpe£ling,  upon  the  whole,  that  the  principal,  maniieffc. 
diange  wrought  in  the  ftone^   was  by  a   compreiTure  of  its  parts^, 
rather:  than  a  heat  \  I  found,  that  if  I  prefs'd  the  ftone  hard  againft. 
a*  piece  of  white,  well-glaz-d  tile,  it  feemed^,  tho'  I  did  not  rub  it, 
fti^  fliine  ac  the  fides  \  but  it  flione  very  manifeftly  and  vigoroully,  if, 
whilftp  I  thus  prefs'd,  I  moved  it  any  way  upon  the  furface  of    the 
tilfej.  tho'itdrew  not  a  line  above  a  quarter  of  an  inch  long  there- 
on ;    and  tho'  I  only  made  it  move  from  one  end  of  that  fiiort  line 
to  the  other,   without  any  return,,  or  lateral  motion:     nay,  after  it 
had  been    often   rubb*-d,    and  fuffered   to  lofe  its  light  again,  it  not 
only  leemed  more  eafie  to  be  excited  than  at  firft  •,   but  if  I  prefs'd 
liard  upon  it    with  my  finger,    at  the  very    inftant  that  I  drew  it 
briskly   off  the  ftone^   it  would   give   a  very  vivid,    but    exceeding 
ihort-liv'd  fplendor  or   little  corufcation.      And  preffing  the  point  of 
a^.fieel'  bodkm,  hard  againft  the  furface  of  the  diamond,,  but  much- 
more  if  I  ftruck  the  point  againft  it,  the  corufcation  would  be  ex* 
treraely  fudden,  and  very  vivid,   tho*^  very  vaniftiing»  too^    and  this 
way,  which  commonly-,  greatly  fuiprized  and  delighted  the  fpectators, 
ftemed  far  more  proper  than  the  other,  to  fliew  that  preffure  alone, 
if  forcible  enoupb,  tho'  it  were   fo  fudden  and  fiiort,  that  it  could 
nofe.  well  hfe.  fuppos'd  to?  givei- the.  ftoiie  any -thing  jiear.fofenfi^^    a 
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degree  of  wtrmth,  as  may  be  fufpefted  in  friftion,  is  jret  fufficicfnt  to  NAT.Hrs*i 
generate  a  very  vivid  light.' 

So  many  particulars  obferv'd  in  one  night,  may  make  this  ftone 
appear  a  kind  of  prodigy^  but  upon  fiirther  trial  with  my 
own  diamonds,  by  means  of  fiich  a  brisk  and  affiduous  friftion,  as 
might  ballance  the  diiadvantages  under  which  they  laboured,  in 
-comparilbn  of  Mr.  Ct^t(m\  I  found  that  I  could  eafily  bring  a 
diamond  I  wore  on  my  finger,  to  yield  a  ienfible  light ;  and  it  conti« 
nued  fb  to  do,  tho^  I  covered  it  with  (pittle,  and  u(ed  fome  other 
means  of  examination. 

We  afterwards  tried  rubies,  fapplirres,  emeralds,  cfr^  but  found 
none  of  them  to  ihine,  except  fome  diamonds;  and  of  thefe  we 
were  not  able  to  fay  beforehand,  which  would  be  brought  t(» 
ihine,.  and  which  would  not ;  for  feveral  very  good  diamonds  would 
either  give  no  light  at  all,  or  imich  lefs  tlian  others,  that  were 
&r  inferior  to  than.  And  yet  'tis  a  miftake  to  think,  a  <Hamond 
muft  be  foul  and  cloudy,  as  Mr. Claytons  was,  to  fiiine ;  for  as  we 
could  bring  fome  fuch  to  afford  a  glimmering  light,  fo  fome  clear 
and  excellent  diamonds  did  the  like.  But  none  of  thofe  many  that 
we  try'd  of  all  kinds,  were  equal  to  Mr.  CUytotts  \  not  only  for  the 
•degree  of  light  it  afforded,  but  the  eafinefs  wherewith  it  was  excited^ 
and  the  comparatively  great  duration  of  its  fplendor. 

And  this  may  leflen  our  wonder  at  the  preceding  obfervations,  by 
Shewing,  that  fuch  ilrange  properties  are  not  peculiar  to  one  dia- 
mond, but  may  be  found  in  others  alfo,  and  perhaps  in  feveral  hard 
diaphanous  ftones*.  But  what  this  dilcovery  takes  off  from  the 
furprize  of  thefe  phenomena,  I  hope  it  wHJ  add  to  the  ufefulnels  of 
them,  in  difcovering  the  nature  of^  light.  To  which  purpofe  we  will 
here  add  fome  other  experiments  and  obfervations. 

X  2  I.  OSh 


*  "  By  rubbing  a  well^pdlifhed  i)icce 
of  amber,  (faith.  Dr.  fTj^,)  with  my 
handy  in  the  darV  it  produced  a 
light ;  and  dnwing  a  long  taper  piece 
of  it  thro^  a  woollen  cloth ,  and 
fqueezing  it  hard,  a  prodigious  num- 
ber of  little  cratkUngs  were  heard ; 
and  every  one  of  thofe  produced  a 
little  flafli  of  light ;  and  if  the  amber 
was  only  drawn  gently  thro*  the  clothy 
'"  it  produced  a  light,  rat  no  cackling ; 
and  the  light,  upon  its  eruption,  ftrikes 
the  finger  very  fenfibly,  if  held  near 
it,  with  a  pufF,  like  wind.**  The  Dr. 
adds,  ''  that  the  beft  time  of  malcing 
**  the  experiment  is,  when  the  fun  is 
**  18**  below  the  horizon;  when,  tho* 
^*  the  moon  ihines  ever  (o  bright,  the 
^  light  IS  the  fame  as  in  ^e  darkeft 
V,  loom.    And  as  diamonds  (contioues  / 
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''the  faffl«  ingenious  gentleman,)  ii% 
"  eleftrical  as  well  as  amber;  I  have 
''  made  fome  trials  upon  them,  and  think: 
"  my  way  of  diftinguifbing  diamonds 
"  morally  certain.  A  diamond,  by  aa 
"  cafy  flight  friftion  in  the  dark  with 
"  the  finger,  woollen,  or  any  fofc  itiimal 
"  fubftance,  appears  in  its  whole  ^bodf 
''  to  be  luminous  ^  nay,  if  yoU  iceep 
*'  rubbing  for  a  while,  and  then  etpoie 
**  the  ftone  to  the  eye,*twill  continue  Iu« 
'*  minous  for  fome  little  time.  But  if 
"  while  the  the  fun  is  i  S^  degrees  betow 
'*  the  horizon,  any  one  holds  up  a  fiete 
"  of  flannel  ftrctchcd  tight,  at  fomt  -di- 
**  ftance  from  the  eye ;  and  anc/thcr 
**  briskly  rubs  the  flannel  hard  with  a 
**  diamond  on  the  other  fide ;  the  li^C 
''  to  tbc  eye  of  hLia  who  holds  it,  fesmis 
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NrvTiHryr*.  i.  OQdh^  29*  itf57.  Having  procured  a  piece  of  flxiniiig  woodj  a^ 
^i^^>^>-  bout  the  bignefs  of  a  groat  or  lefs,  that  gave  a  vivid  light  j  we 
7*»  light  $f  put  it  into  a  middle-fized  receiver,  fo.that  it  was  kept  from  touching  the 
mt^^Jhid  ^"^^"^  r  ^^  ^^'  pump  bring  fet  a-work,^  we  obferved  not,  during  the 
ig  vljcjao^    '     fifft  fi^^  or  fix  exliittionsorthfrair,  that  the  fplaidor  of  the  included 

wood  was  manifeftly  leffened  ^  though  it  was  never  at  all  increafed  - 
but  about  the  feventh  fuck,  it  feem^d  to  grow  a<  little  more  dim,  and 
afterwards  anfwered  our  expectation  by  lofing  of  its  light  more  and* 
more,  aa  the  air  was  pumped  out^  till  about  the  tenth  exfii&ion  (tho'' 
by  the  removal  of  the  candles  out  of  the  room,  and  by  black  doathsj, 
ff<i  we  made  tjie  place*  as  dark  as  po/fible)  we  could,  not  perceive  aiiy/ 
light   at  all   to.  proceed  from  the  wood. 

2..  Wherefore  we  let  in  the  outward  airy  by^  degrees^  and  had  the* 
]gleafure  to  lee  thefeemingly  extinguiih'd  light  revive  lo  ftftandper- 
ie£l}y,.  that  it  looked  almoft  like  a  little  ftiih.  of  lightning,  and  the* 
i^emlor  of  the  wood  feemed  rather  greater^  thaa.  before  it-  was  put 
into  the  receiver^. 

But  for  greater  certainty,  and  to  enjoy  fo  delightful"  a  Ipefta*^ 
<de^.  we  repeated  the-  experiment  with  the  like  fucceft  as  at  firfl. 
Wherefore  being  defirous  to  fee  how  ibon  thefe  changes  mi^t  be 
produced,  we  included  the  wood  into  a  very  fmall  receiver  of  clear- 
glafs,  and  found,  that  in  this  the  light  would  begin  to  grow  faint  at' 
the  fecend-,  or  at.leaft  at  the  third  exfuflion  of  the  air,  and  at  the. 
6thj  or  7th  quite  diiappear.  And  we  found^.  by  a  minute-watch, 
that*  the-  lending  the  cai^les  out  of  the  room,  the  pumping  out  the- 
air  till  the  wood  would  ihine  no  more,  the  re-Admitting  of  the  air  (op* 
on  which  it  wouldin  a  trice •  recover  its  light)  and  the  lending  in  for- 
thd  candles  to  conlult  the  watch,  did  in  all  take  up  but  fix  minute^v. 

3.  Having  exhaufted  this  new  receiver,  tiH  the  wood  quite  diftp— 
pfitf esJ,  we  ftayed  fomewhat  above  a  quarter  of  an  hour  in  the  dark,, 
without  perceiving  that  it  had  regained  any  thing  of  light  :/ 
though  about  the  end  of  this  time,  we  made  the  place  about  it  as 
dark  as-  we  could-,  and  then  Cit  being  too  late  at  night  to  prorraft. 
the.  exgerim^nt,)  we.  let  ia.the  air,  upoji  whole,  adtoiffion  the.  wood- 


**  mucfi  more  plcafjfht  and  perfeft  thaa  f '^-mcnon  irt  any  of,  them.    My  expcn-- 
[\  iiX  any  other  way  I  have  yet  tried.  But  |  **'mcnts  were  made  at  the  latrer  end  of* 

A£tfX»and  the  beginning  of  7if»^  ;  fo  that- 


**  wliat  is  ftiJ]  more  fhrange,  a  diamond. 
*^  bf  ing  expofed  in  the  open  air  to  the 
**  $ky»  gives  almoft  the  fame  l?ght  with-v 
**  out  rubbing,  as  if  rubbed  in  "a  dark 
**  room  ;  and  if  In  the  open  air  you  any, 
**wj>y'  hinder  its  comnrmoicaridh  wirh*. 
**  the  sky,  it  yields  no  light.  I  have  tri- 
**  ed  a!!  or  moft  of  the  otlicr  precious.. 
^  ftoxics^.biit.cpQld.  find  no  fucb  phenp-- 


n 
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I  pxetend  not  ta.account  far  the  pheno- 
*'  mcna  of'. experiments^  made*  U'hcn  the- 
**  fun  is  on  the  other iide  of  the  equator. . 

"  Inm.well  aflurcd,  that  all,or  moft' 

"  of  the  bodies  which  have  an  elcftricity, 
•*  yield   light  by  friUipn."     Sf:c.PhiUf. 
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yrefently  recovered  light  enough  to  be  confpicuous  at  a  difiance,  tho'  NatJtIist^ 
it  ieemed  to  me  fomewhat  lei's  vivid  than  betbre  ^  which  yet  may  be 
owing  either  to  a  weaknels  in  my  fight,  or  an  effect  of  the  fteams  of 
the  cementj  unfriendly,  perhaps,  ta  the  luminoufnels  of  the  wood. 

Thfi  night  following  we  put  in  a  piece  of  wood  bigger  than  the 
former,  being,  above  an  inch  long^  and  this  fhone  very  vigorouily  j 
and  having  by  a  few  fucks  quite  deprived  it  of  light,  we  left  it.  in  the 
exhaufted  receiver  for  full  half  an  hour  •,  and  then  coming  into  the 
dark  room  again,  we  found  all  had  not  continued  fo  fianch,.  but  that 
ibme  air  had  infinuated  it  felf  into  the  receiver.  This  we  concluded- 
to  be  but  a  fmall  portion  of  air,  becaufe  the  wood  was  barely  vilible 
to  an  attentive  eye  :  and  yet,  that  ife  was  really  Ibme  air  got  in^  thao 
caufed  the  little  glimmering  light  we  perceived,  may  appear  by  this,. 
that  itprefently  vaniikM  at  the  firft  or  lecond  fuck  •,  and  then  the 
air  being  let  into-  the  dark  receiver,  the  ijicluded  wood  prelently.  ihono 
igain,  as  before;,  tha'  I  fufpefted  that  1  difcerned  fome  little  diminu- 
tion of  its  brightnefs;  which  yet,., 'till  further  trials  of  the  like  kiad,^ 
and  for  a  longer  time,,  have  been  made,  I  dare  not  affirm- 

4,  Having  obferved.  Oil  another  occafion,  that  fometimes  theopera*-- 
tion,  which  the  withdrawing  of  the  air  hath  upon  a  body  included* 
ill  the  receiver,,  proves  more  confiderable  fome  minutes  after  weceafed- 
pumpihgjj  than  immediately  upon  leaving  off  that  escercife',  1  imagined,^ 
that  even  in  fuch  cafes,  where  the  light  fs  not  made  whollji  to  difappear  by- 
the  emptying  of  the  pneumatical  glafs,  the  fuffering  the  body  to  remain  a; 
^hile  there,  tho'  without  any  pumping  (unlefs  now  and  then  aivery  little: 
to  remove  the  air,  that  might  have  infinmted  in  the  mean  time)  the  re- 
maining light  of  the  body  might,  probably,  be  further  impairevi,.  if 
not  reduced  qa'te  to  vanilh.  To  examine  this  conjee  lure,,  we  put  in*\ 
a.  body  that  was  not  wood,,  which  had  fome  parts  much  more  lumi-- 
nous- than  the  reft  •,  and  having  drawn  out  the  air,,  all  the  others  diC-- 
appeared,  andeven  the  formerly  brighter  ejies  flione  but  faintly,  when- 
the  pneumatical.  glafs  feemed  to  be  exhaufted.  But  keeping  the  in-- 
ciuded.body.a  while  in  that  unfriendly  place,  we  perceived  the  pans* 
that,  had  retained  light, ^ to  grow. more  and  more  dira,,fome.of  tlienx. 
dlfappearing,  and  that  which  was  formerly  the  moft  confpicuous,^. 
being- now  but  juft- vifible  to  an  attentive  eye,,  and  that  fcarce  with- 
out difpute  •,  for  if  we  had  not  known  beforehand,  that  a  Ih-ining  matter ^ 
had  been  included  in  the.  receiver,  perhaps  we  fliouid  not  have  found, 
it- out.  And  he  who  had  the  youngeft  eyes  in  the  company^  couldi 
not  at  alldilcern  it*,  but  the  air  boing.let  in,>  the  body  begaa  to> 
fbine- again. 

5.  The  rarifaftion,  or  expanfion  of  the  air^  h^vih^ib  no*afele  an- 
operation  upon  our  Ihii  ing  wood,  I  thought  it  wou^ld  not  be  amifs  tO' 
tiy,  what  the  comprefSon  of  the  air  would  do  to  it:-  For  which^ 
gorppfe  we.  included,  a.  ^iece.  of,  it  ia-fuch*  a  little  inflrunn(nr^,or.- 

coa«* 
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Nat.Htst.  condenfor,    as    was    deviled   and    propofed   by   Mr.  Hooh    But  tho' 

we  impeird  the  air  forcibly  into  the  glafs,  yet  by  realbn 
of  the  thicknefs  requifite  in  fuch  glaffes,  and  the  opacity  thence 
arifing,  we  were  not  able  to  determine,  whether  any  change 
was  made  in  the  luminoufnefs  of  the  wood.  Which  I  thought 
the  lefs  ftrange,  becaufe,  by  fome  experiments  purpofely  de- 
viled, I  had  long  fince  obferved,  that  even  a  great  preffure  from  a 
fluid  body,  which  preffeth  more  uniformly  againft  ail  the  parts  it 
toucheth  of  the  confiftent  body,  works  a  far  lefs  manifeft  change, 
even  on  fofc  or  tender  fubftances,  than  one  would  expeft  from  the 
force  wherewith  it  compreffeth. 

6.  Thinking  fit  to  try,  whether  a  fmall  quantity  of  air,  without 
being  ventilated  or  renewed,  might  not  fuffice  to  maintain  this  cold 
fire,  though  it  will  not  that  of  a  live  coal,  or  a  piece  of  match ;  we 
cauled  a  piece  of  ihining  wood  to  be  hermetically  fealed  up  in  a 
pipe  of  clear  and  thin  glafs  \  but  though  carrying  it  into  the  dark, 
^e  found  it  had  quite  loft  its  light,  yet  imagining  that  this  might 
proceed  from  its  having  been  over- heated  (being  fealed  up  in  a  pipe 
not  long  enough  to  afford  it  a  due  diftance  from  the  flame  of  the 
lamp  we  employed  to  feal  it)  we  caufed  two  or  three  pieces  of 
frefh  wood,  amounting,  all  of  them,  to  the  length  of  about  two 
inches,  to  be  fealed  up  in  a  flender  pipe,  between  four  or  five  inches 
long;  which  being  warily  done,  the  wood  retained  its  light 
very  well,  when  the  operation  was  over;  and  afterwards  laying  it 
by  my  bed-fide,  when  the  candles  were  carried  out  of  the  room, 
I  confidered  it  a  while  before  I  went  to  fleep,  and  found  it  to  fliine 
vividly. 

The  next  morning  when  1  awaked,  though  the  fun  was  rifen,  yet 
forbearing  to  draw  open  the  curtains  of  my  bed,  till  I  had  looked 
upon  the  fealed  glafs,  which  I  had  fenced  with  a  piece  oi  cloth 
held  between  it  and  the  window;  my  eyes  having  not  yet  been 
expofed  to  the  day-light,  fince  the  darknefs  they  were  accuftomed 
to  during  the  night,  made  me  think  the  wood  Ihone  brighter  than 
ever.  And  at  night,  after  ten  of  the  clock,  looking  on  it  in  a  dark 
place,  it  appeared  luminous  in  all  its  length,  though  not  fo  much  as  m 
the  morning. 

The  morning  after,  and  the  night  after  that,  the  fame  wood  did 
likewifemanifeftly,  though  not  vigoroufly,  fhine  ;  efpecially  ox\q  piece, 
whofe  light  was  much  more  vivid  than  the  reft:  and,  for  ought  I 
know,  I  might  have  obferved  them  to  fliine  longer,  if  one  of  the 
fealed  ends  of  the  ghfs  had  not  been  accidentally  broken. 

7^  I  caufed  .a  piece  of  iron  to  be  forged,  whofe  top  was  of  the 
bignefs  of  a  nutmeg ;  the  reft  being  a  ftem,  of  an  inch,  or  an  inch 
and  a  half  long,  forAvhich  we  provided  a  little  candleftick  of  tobacco- 
pipe  clay,  that  would  not  yield  any  fmoak  to  fiU  and  darken  the 
receiver.    Then  having  heated  the  iron  red-hot,  and  placed  it  in  this 

clay. 
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clay^  fb  that  the  round  part  was  clearly  protuberant^  we  conveyed  Nat.Hist. 
it  into  a  receiver  of  white  glals,  which  wi.s  lb  p-aced,  as  to  keep 
the  fides  at  as  great  a  aiftance  as  we  could  from  the  iron,  left  the 
exceffive  heat  fliould  (as  we  much  ftaicc;  it  woul :)  break  the  glals. 
Then  fending  away  the  candles,  and  making  tL.-  room  dark,  we 
haftily  pumped  out  the  airj  but  could  not  p«  rceive  the  with- 
drawing of  it  had  any  operation  on  the  glowing  iion.  And  thouj^h 
it  continued  Ihining  long  enough,  to  give  us  an  opportunity  to 
pump  out,  and  let  in  the  air,  three  levei  al  times  j  yet  we  could  not 
obferve,  that  the  air  had  any  manifeft  operation  one  way  or  other : 
for  though,  upon  the  withdrawing  thereof,  the  iron  grew  dimmer 
aiid  dimmer,  yet  that  I  attributed  to  the  cooling  of  it  j  and  the 
rather,  becaufe  having  (to  examine  the  conjefture)  let  in  the  air  two 
or  three  times,  when  the  receiver  had  been  exhauited,  there  appearedr 
no  manifeft  increale  of  light  upon  the  ludden  admiilion  of  it. 

8.  Some  curious  perlbns  would,  perhaps,  if  they  had  been  pre^ 
fent,,  have  defired  to  fee,  whether  a  fmall  piece  ^of  ihining 
wood,  being  fo  included  in  the  receiver,,  that  the  pumping 
out  of  the  air  Ihould  have  no  injurious  operation  upon  the  fubftance, 
its  light  would,  upon  the  withdrawing  of  the  air,  be  manifeftly 
dtmihiflied.  This  I  was  the  left  backward  to  try,  becaufe  it  did 
not  readily  occur  to  me,  that  by  any  manifeft  experiment  it 
appeared,  that  a  body  more  thin  than  air,  will,  or  can  tranfmit  light, 
as  well  as  other  diaphanous  mediums*  Wherefore  having  hermeti* 
cally  iealed  up  a  piece  of  fliining  wood  in  a  flender  pipe,  and  pla- 
ced it  m  a  Imall  receiver,  that  was  likewife  made  of  clear  glafs, 
we  exhaufted  it  of  air,  and  afterwards  let  in  again  that  which  we 
had  excluded.  But  by  neither  of  the  operations  could  we  perceive 
any  fenfible  decreafe,  or  increafe,.  of  the  light  of  the  wood  •,  though 
fey  that  very  obfervation  it  appeared,  that  the  glafs  had  been  well 
Iealed,  fince  otherwife  the  included  air  would  have  got  out  of  the 
pipe  into  the  receiver,  and  have  left  the  wood  without  light. 

9.  Ltook  an  old,  thin  glafs,  lealfed  at  one  end,  whole  Ihape 
was  pretty  cylindrical;  whole  bore  was  about  tlie  bignefs  of  a 
man's  little  finger,  and  whofe  length  was  about  a  foot  or  more.  Into 
this  pipe,  near  the  fealed  end,  we  put  a  piece  of  fliining  wood, 
wedged  in  with  a  piece  of  cork,  to  keep  it  from  falling  \  and  hav- 
ing inverted  the  nofe  of  it  into  another  flender  glafs,  but  not  cy- 
lindrical, wherein  was  pretty  ftore  of  qaick-filver  \  we  put  them 
both  into  a  long  receiver,  fliaped  almoft  like- a  glafs  churn,  and 
having  pumped  a  while,  that  the  air  hicluded  in  the  pipe  expands 
irg  it'^felf,  might  deprefs  the  quick-filver,  and  fo  make  elcapes  into 
the  receiver  as  long  as  we  thought  fit;  we  then  let  in  the  outward 
air,  that  the  ftagnant  quick-filver  might  be  impelled  into  the  cavity 
of  the  pipe,  now  fFeed  trom  much  ot  the  air,  to  the  height  rcqui- 
£te  for  our  jjurpofe. . 

T  his 
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Nat.Hist.      Th-^  done,   we  plied  the   pump  again,    aiid  obferved,  that  «s  the 
^^•^"^r^^^    air  11^  ^\^Q  pipg  ji^^  by  its  own  Ipring,  expand  it  felf  more  and  more, 

and  grow  thinner  and  thinner,  the  fhinmg  wood  grew  dimmer  and 
dimmer,  tiU  at  length  it  ceafed  to  fhine  j  the  internal  air  being 
then  got  much  lower  than  the  furface  of  the  external  quick- 
filver  •,  whereupon  opening  the  commerce  between  the  cavity  of  the 
receiver,  and  the  atmofphere,  the^  quick- filver  was  driven  up  again, 
mivi  ccnfequently  the  air  above  it  was  reftored  to  its  former  den- 
fity  i  upon  which  the  rotten  wood  alfo  recovered  its  light.  Wliat 
the  greatcft  expanfion  of  tliis  air  was,  we  could  not  certainly  deter- 
mine, becaule  it  raifed  the  external  quick-filver  fo  high,  as  to 
hinder  us  from  feeing  and  mealuring  it :  but  we  gueffed,  that  the 
air  reached  to  about  a  foot  or  more,  from  the  top  of  the  pipe,  to  the 
lurface  oF  the  quick-filver,  near  the  bottom  thereof.  But  when  that 
rarified  air  was  impelled  into  its  former  dimcnfions,  we  meafured  it, 
and  found,  that  the  upper  part  of  the  tube,  unpoffefs'd  by  the 
qulck-filver,  was  aboxit  three  inches-,  and  the  wood  being  about  an 
inch  long,  there  remained  two  inches,  or  fomewhat  better,  for  the 
air.  But  this  experiment  ought  to  be  repeated,  when  exafter  inftru- 
ments  can  be  procured. 
siinttig  ffi>  I  a  Thinking  it  fit  to  try,  as  well,  whether  putrid  fifli  that  fhines, 
in  vacuo.        ^^   ^f  ^j^^  fr^^^  nature,  as  to  luminoufhefs,  with  rotten  wood  that 

Jkines  too  j  as,  whether  the  withdrawing  of  the  air  will  extinguiih 
or  ecliple  the  light  of  a  confiderable  bulk  of  liuninous  matter,  as 
in  the  experiments  hitherto  made,  we  found  it  would  do  to  a  fmall 
one :  we  took  a  filh,  that  we  had  kept,  and  caus'd  to  be  watched, 
till  it  was  almoft  all  over  luminous  •,  though  much  more  in  the  belly, 
and  fome  parts  of  the  head,  than  clfewhere ;  and  having  ftifpended 
it  in  a  conveniently  Ihaped  receiver,  we  found  it  to  give  fo  great 
A  light,  that  we  fufpefted  before  hand,  that  the  withdrawing  of  the 
air  would  hardly  have  its  full  operation  upon  a  body,  whofe  bulk 
was  confiderable,  as  well  as  its  light  very  vivid,  and  which  had  many 
luminous  parts  retired  t6  a  pretty  diftance  firom  the  air.  Accordingly, 
hnviiig  exhaufted  the  receiver,  as  much  as  ufiial,  it  appeurd 
indeed,  efp:cially  towards  the  latter  end  of  the  operation,  that  the 
abfence  of  the  air  did  confiderably  lefTen,  and  in  fome  places  eclipfe, 
the  light  of  thole  parts  that  fhone  left  fl:rongly :  but  the  belly 
appeared  not  much  lefs  luminous  than  before.  Wherefore  fiippofing, 
that  upon  turning  of  the  ftop-cock,  the  air  coming  in  much 
more  haft'ly  than  it  could  be  drawn  out,  we  fliould  have  the  beft 
advantage  to  difcern,  what  intereft  it  had  in  the  luminoufnefs  of  the 
fifli,  we  re-admitted  it ;  and  upon  its  rulhing  in,  perceived  the  light 
to  be,  as  it  were,  revived  and  increafed  •,  thofe  parts  of  the  fifh  that 
Tvere  fcarce  vifible  before,  or  flione  but  dimly,  recovering  prefcntly 
their  former  Iplendor. 

And 
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And  not  to  leave  unprofecuted  the  remaining  part  of  the  expe-  Nat.Hi^st* 
riment,  which  was  to  try,  whether  the  kmd  of  the  luminous 
body,  or  only  the  greatnefs  of  the  bulk,  and  the  vividnefs  of  light, 
and,  if  I  may  fo  fpeak,  the  tenacity  of  the  fubftance  it  refided  in, 
made  the  difference  between  the  nfh  and  the  woodj  we  put  part 
of  the  fiih  of  another  kind,  that  ihone  much  more  faintly  than  that 
hitherto  Ijpoken  of,  and  but  in  fome  places  •,  and  by  the  withdraw- 
ing the  air,  we  made  fome  of  the  luminous  parts  difappear,  and  the 
others  fo  dim,  as  fcarce  to  be  difcemed  ^  and  yet  both  the  one  and 
the  other  regained  their  former  light  upon  the  return  of  the  air. 

And  to  purfue  the  experiment  a  little  farther,  we  put  in  fuch  a 
piece  of  the  firft  fifh,  as  though  it  were  bright,  was  yet  but  thin, 
and  not  confiderably  broad  -,  and  upon  pumping  out  the  air,  we  found 
it,  according  to  our  expeSation,  quite  eclipfed,  though  it  recovered 
its  light  upon  the  air's  re-entry. 

Tis  probable,  that  fome  will  make  ufe  of  this  difcovery  to  coun- 
tenance their  opinion,  that  notwithftanding  the  coldnefs  (at  leaft  as  to 
lenle)  of  fiihes,  and  other  animals,  there  may  be  in  the  heart  and 
blood  a  vital  kind  of  fire,  that  needs  air,  as  well  as  thole  fires  which 
are  fenfibly  hot :  which  may  leilen  the  wonder,  that  animals  ihould 
not  be  able  to  live  when  robb'd  of  air. 

1 1 .  To  examine  the  conjefture  mentioned  in  the  laft  experiment,  that 
the  durablenefs  of  the  light  in  the  fhining  filh,  in  fpite  of  the  with- 
drawing the  air,  might  proceed  in  great  part  firom  the  vividnefs  of 
it,  and  the  tenacity  of  the  matter  it  refided  in,  rather  than  fi'om  the 
extent  of  the  luminous  body,  in  comparifbn  of  the  finall  pieces  of 
fhining  wood,  I  had  hitherto  made  my  trials  with  j  in  Dec.  1667.  I 
got  a  large  piece  of  wood,  whole  luminous  luperficies  might  be, 
perhaps,  ten  or  twelve  times  as  great  as  that,  which  the  eye  faw,  at 
once,  of  the  furface  of  fuch  firagments  of  fliining  wood,  as  I  uled 
to  employ.  And  though  fome  parts  of  this  large  fuperficies  Ihonc 
vividly  enough  for  rotten  wood,  (for  the  light  was  ufually  inferiour  to 
that  of  our  filh)  yet  this  great  piece  being  put  into  a  convenient 
receiver,  was,  upon  the  withdrawing  of  the  air,  deprived  of  light, 
as  the  finSiller  ones  had  been  formerly  ^  the  returning  air  reftoring  its 
light  to  the  one,  as  it  had  done  to  the  other* 

12.  I  took  fome  fmall  pieces  of  rotten  filh,  that  fhone  Ibme 
of  them  more  faintly,  and  fome  of  them  more  vividly  than 
one  another,  but  none  fo  flrrongly  as  fome  that  I  could  have  em- 
ployed-, ani  having  in  a  very  finall  and  clear  receiver  lb  far  drawn 
away  the  air,  as  to  make  the  included  bodies  difappear,  we  fo  ordered 
the  matter,  that  wc  kept  out  the  air  for  about  24  hours ;  and  then 
allowing  it  to  re-enter,  in  a  dark  place  and  late  at  night,  upon  its 
firft  aunnttance  they  regained  their  light. 

Vol.  m.  Y  13-  This, 
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Nat.HjsTi^      r3.   This,  compared  with   fome  of  my    former  ofcfervations   about 

piitrefaZlion,  put  me  upon  a  trial,  which,  though  it  mifcarried,  I  ihall 
liere  make  mention  of,  that  in  cafe  thole,  who  are  better  flir- 
hiAed  with  glalfes,  think  it  worth  while,  they  may  repeat  it. 
Coniiderinii^  how  great  an  intcreft  pxitrefiiftion  hath  in  the 
Ihining  o\  fiflxes,  and  air  in  the  phenomena  of  putrefaftion,  I 
thought  it  might  be  Ibmewhat  to  the  purpofe,  to  take  a  fiih,  that 
was,  according  to  the  common  courfe  I  had  obferved  in  animals,  not 
far  from  the  ftate,  at  which  it  would  begin  to  fliine  ^  and  having  ait 
out  a  piece  of  it,  I  caufed  the  reft  to  be  hung  up  again  in  a  cellar, 
aiBd  the  piece  to  be  put  into  a  fmall  and  tranfparent  receiver,  that 
we  might  obferve,  if  in  a  day  or  two,  or  more,  after  the  fifh  in  the 
cellar  ihculd  begin  to  fhine,  that  in  the  exhaufted  receiver  would 
alfo  flxinei  or,  becaule  that  feem'd  not  likely,  would,  notwith- 
ftanding  the  check  which  the  abfence  of  the  air  might  be  preflmicd 
to  give  iLiiQ  putrefaftif^n,  he  found  to  fhine  too,  either  immediately 
upon  the  admiffion  of  the  air,  or  not  long  after. 

But  this  experiment  was.  <mly  ddigned  and  attempted,  not  com- 
pleated  \  the  receiver  being  fo  thin,  that  upon  the  exhauftion  of  the 
internal  air,  the  weight  of  the  external  broke  it  •,  and  we  could  ill 
fpare  another  of  that  kind  from  trials,  we  were  more  concerned  to 
make :  notwithftandii^  which,  we  made  one  trial  more,  which  liic- 
ceeded  no  better  than  the  former,  but  mifcarried  upoh  a:^  quite  differ- 
ing account,  viz.*  becaufe  neither  the  included  piece  of  fifli,  nor  the 
remaining,  though  it  were  of  the  fame  fort  with  the  fiihes  1  ufually 
employed,  would  ihine  at  all,  though  kept  a  pretty  while  beyond 
the  time,   at  which  fiich   fifhes  ufiially  grew  luminous. 

And  1  will  not  undertake,  that  all  the  experiments  another 
ftiall  make  with  rotten  fifti,  ihall  have  juft  the  lame  fuccefi 
with  thefe  I  have  related.  For,  as  I  eliewhere  obferve,  that 
the  event  of  other  experiments  is  not  always  certain  9  fo  I  have 
had  occafion  to  obferve  the  like  about  the  ihining  of  fifhcs. 
And  I  remember,  that  having  once  defigned  to  make  obfervations 
about  the  light  of  rotten  fiflies,  and  having,  in  order  thereto,  causM 
a  competent  number  of  them  to  be  bought,  not  one  of  them  all 
would  ih'ne  \  though  they  were  bought  by  the  lame  perfon  I 
ufed  to  employ,  and  hung  up  in  the  fame  place,  where  I  ufed  to 
have  them  put^  and  kept  not  only  till  they  began  to  putrefy,  but 
beyond  the  time  whereat  others  ufed  to  continue.. to  fliine  ^  yet  a 
parcel  .of  the  fame  kind  of  fiihcs,  bought  the  week  before,  and  ano- 
ther of  the  lame  kind,  bought  not  many  days  after,  ihone  according 
to  expeftation.  What  the  reafon  of  this  difappointment  was,  I  could 
not  determine  \  only  I  remember,,  that  at  the  time  it  happened,  the 
weather  was  variable,  and  not  without  fome  days  of  froft.  and  fiiow. . 

ISaticc 
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Notice  muft  alio  be  taken  in  making  experiments  with  Nat.Hi9T« 
ihining  fifh,  that  their  luminouihefs  feldom  continues  very  -^^•^  - 
many  days.  This  advertifeff.ent  may  be  therefore  ufeful,  becaute 
without  it  we  may  be  apt  Ibmetimes  to  make  trials,  that  cannot  be 
fbon  enough  brought  to  an  iiTue  i  and  fo  we  may  miftake  the  lols  of 
light  in  the  fifh,  to  be  a  deprivation  of  it  caufed  by  the  experiment  ^ 
which  indeed  is  but  a  ceffation  according  to  the  ufual  courfe  of 
nature. 

14.  We  put  a  piece  of  Ihining  fifti  into  a  wide-moxithed  glafs, 
about  half  filled  with  fair  water,  and  having  placed  this  glafs  in  a 
receiver,  we  exhaufted  the  air  for  a  good  while  ^  to  obferve, 
when  the  prelTure  of  the  air  was  removed,  and  yet  (by  rcafon 
of  the  water  that  before  kept  the  air  from  immediately  toiKh- 
ing  the  filh)  the  exhauftion  of  the  receiver  did  not  deprive  the  filh 
of  that  contaft  of  air^  which  it  had  loft  before  j  whether,  in 
this  cafe  the  abfence  of  the  air  would  have  the  fame  influence  on 
the  ihining  body,  as  in  the  former  experiments. 

And  here,  as  far  as  the  numerous  bubbles  excited  in  the  watef 
would  eive  us  leave  to  difcern  it,  we  could  not  perceive,  that  either 
the  ablence  or  return  of  the  air,  had  any  great  operation  upon  the 
light  of  the  immerfed  body. 

I  ihaU  flirther  add,  that  though,  when  I  formerly  put  together 
fome  notes  about  luminous  bodies,  I  confined  not  my  oblervations  to 
one  or  two  forts  of  fiihes,  yet  thefe  experiments  were  all  of  them 
(except  a  collateral  one  or  two)  made  with  whitings  ^  which,  among 
the  filhes,  I  have  had  occaflon  to  take  notice  of,  are  (except  one  fort 
that  I  cannot  procure)  the  fittcft  for  fuch  trials. 

15.  To  profecute  the  ly?  and  91A  experiments  in  one  trial,  we 
took,  fomewhat  late  at  night,  a  piece  of  rotten  fiA,  which  we 
judged  to  ihine  too  ftrongly  to  he^  quickly  deprived  of  all  its 
light)  and  having  put  it  into  a  fmall  and  clear  receiver,  we  found, 
that  the  light  was  much  impaired,  but  nothing  near  fuppreifed 
by  withdrawing  the  air.  Whereibre,  having  removed  the  re- 
ceiver into  a  convenient  placc^  I  cauled  it  to  be  brought  to  me  about 
midnight  ^  and  havii^  made  the  place  pretty  dark,  I  perceived  the 
included  body  to  continue  to  fhine  more  vividly  than  nne  would  hav-d 
expefted  j  and,  if  I  Bxiftake  not,  1  faw  it  fliining  in  the  morning  whilft 
it  was  dark  •,  but  the  night  after,  coming  to  look  upon  it  aga^n,  its 
light  appeared  no  more.  Notwithftanding  which,  1  made  a  ihift  to 
keep  out  the  air  about  24  hours  longer  ^  and  fo,  after  48  hours  in 
all,  we  opened  the  receiver  in  a  dark  pla(;jev  ajuct  prcfently,  "apon  the 
ingrefs  oSf  the  air,  were  pleafingly  faluted  with  fo  vivid  an  apparition 
of  light,  that  the  included  body  continued  to  ihine,  when  carried  into 
a  room,  where  there  burnt  both  fire  and  candle,  if  it  were,  but  by  a 

hat,  fcreen'd  from  the  beams. 

-■      •         .  • » •  • 
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KAT.Hist.      Being  encouraged,  as  well  as  pleafed  with  this  fuccefs,  we  forthwitt 

cxhaiiftcd  the  air  once  more  out  of  the  fame  receiver^  and  having 
kept  it  about  four  hours  longer,  we  looked  upon  it  again  in  a  dark 
place ',  and  finding  no  appearance  of  light,  let  the  air  in  upon  it,, 
whereby  it  was  made  to  ihine  again,  and  that  vigoroufly  enough. 

The  fuddennefs,  with  which  the  inckided  body  appeared  to  be,  as 
'twere,  re-kindled  upon  the  firft  contaft  of  the  air,  revived  in  me  fome 
fiilpicions  I  have  had,  aboxit  the  pollible  caufes  of  thofe  fhort-liv'd 
apparitions  of  light  (I  fpeak  not  now  of  real  lamps  found  in  tombs^* 
which  difclofing  themlelves  upon  mens  coming  in,  and  conlequently 
letting  frelh  air  into  the  vaults,  that  had 'been  very  long  kept  dole, 
did  foon  after  vaniih^ 

Thefe  thoughts,,  as  I  was  laying,  occurred  to  me  upon  what  I  have 
been  relating,  by  realbn  of  the  fuddcn  operation  of  tne  frelh  air,  on. 
a  body,  tiiat  but  a  minute  before  diiclofed  no  light.  For  though  the 
lights  reported  ta  have  been  feen  in  caves,  quickly  difappeared, 
wiiich  that  Oi  our  fiih  did  not  v  yet  that  difference  might  poffib'y 
j^ocecd  from  the  tenacity,  or  fome  other  difpofitibn  of  the  matter, 
wherein  the  luminouliiefs  of  the  filh  refides:  for  I  remember,  that  1  have 
more  than  once  ohferved  a  certain  glimmering,  and  (hiall  fparks  of  lignt 
to  be  produced  in  a  fort  of  bodies,  upon  putting  them  out  of  their 
former  reft,  and  taking  them  into  the  air  \  which  fparks  would  vaniih  of 
themfelves,  fometimes  withiaone  minute,  and  fometimes  within  a  few 
minutes.  But  as  thefe  thoughts  were  only  tranfient  conjeftures,  fo  I 
fliall  not  infift  any  longer  upon^  them  -,  but  rather  contenting 
my  lelf  with  the  hint  already  given,  take  notice  of  what  may  be 
more  certainly  deduced  from  our  experiment  •,  which  is,  that  the  air 
may  have  a  much  greater  intereft  in-  many  odd  phenomena  of  natxire, 
than  we  are  hitherto  aware  oC. 

And,  for  confirmation  of  our  experiment,  I  ihall  add,  that  having,, 
in  anotheB  receiver,  eclipfed  a  piece  of  fifh,  that'flione  when  'twas  put 
in  more  languidly  than/  feveral  others  that  we  had  tried,  I  kept  it 
about  three  days  and  three  nights  in  a  receiver  \  after  which,  1  opened 
it  in  the  dark,  and  upon  letting  in  the  air  upon  this  body,  that  flione 
but  faintly  at  firft,  it  immediately  recovered  its  fb  long  fuppreffed 
light.  And  having  included  another  piece  that  was  yet  more  faint 
thm  that,  when  put  into  the  receiver,  and  having  kept  this 
piece  alfo  three  days  and  three  nights  in  the  cxhaufted  glafs,  I  let 
in  the  air  upon  it  j  and  notwithflanding  the  darknefs  of  the  place, 
nothing  of  light  was  thereupon  revived.  But  this  being  little  other 
than'  I  expefted,  from  a-  body  that  ihone  B  fiiintly,  when  'twas  put 
into  the  receiver,  and  had  been  kept  there  fo  long  \  ^  refolved  to  try, 
whether  the  appulfe  and  contaft  of  the  air^  would  have  that  operation 
after  fome  time,  that  it  had  not  at  firft'  •,  and  accordingly,  after  having . 
waited  a  while,  I  obferved  the  fifli  ta  difdofe  a-  Kght,  which,  though 
but  dim*,  was  yet  manifeft  enough* 

BffiaflJ 
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I  ihall  only  add,  that  having  included  infinall  receivers  two  pieces  Nat.Hist» 
©f  rotten  whitings,  whereof  the  one,  before  it  was  put  in,  fcarce  Ihone  v^y^'^v'^''^ 
ib  vividly  as  did  the  other  after  the  receiver  was  exhaufied  -,  and  ha- 
ving ordered  the  matter  lo,  that  we  were  able  to  keep  out  the  air  for 
fome  days  ^  at  the  end  of  about  forty  eight  hours,  we  found,  that  the 
more   firongly  fliining  body  retained  yet  a  deal   of  light  ^  but  after^ 
wards  looking  upon  them  both  in  a  dark  place,  we  could  not  perceive 
in    either  any    fliow  ot  light.    Wherefore   having  let   the  air  into 
that  receiver,^  wherein  the  body,  that  at  firft  ihone  the  fainteft,  had 
been  put,  there  did  not  enfue  any  glimmering  of  light  for  a  pretty 
while :   nay,  upon  the  ruihing   of  the  air  into   the  other  glafs,    the 
body  that  at  firft  ihone  fb  firongly,  and  that  continued  to  ihine  fo  long,, 
ihe*^ed  no  glimmering  of  light.    But  within  lefsthan  the  quarter  of  an 
hour,  we  law  a  manifeft  light  in  the  body  laft  named,  and  a  while  after^ 
the  other  alfo  became  viiible,  but  by  a  very  dim  light.    The  more  lu^ 
minous  of  thefe  bodies  1  oblerved  to  retain  fome  light  twenty   four 
hours  after  ^  and  the  experiment  had  this  peculiar  infiance  in  it,    that 
the  two   receivers  were  uninterri^tedly  kept  exhaufied  no  lefs  thaa 
four  days,  and  as  many  nights. 

The  things,  wherein  I  obferved  apfece  of  ihinfng  wood  and  abura-    Ttiligb^f 
ing'Coal  to  agree  or  reiemble  each  other,  are  principally  thefe  five.       ^^^^  ^T^*h 

1.  Both  of  them  are  luminaries,  that  is,  give  light,  as  having  i^  T^f 'tJIf^^^f^ 
1  m^y  lb  (peak)  refiding  in   them  ^  and    not  like    looking-glaffes    orL-^Jii* 
white  bodies,  which  are  confpicuous  only  by  the  incident  beams  of  the 
fun,  or  fome  other  luminous  body,,  which  they  reflefi'. 

This  is  evident,  becaufe  both  ihining  wood  and  a  burning  coal,  ihine 
the  more  vividly,  as  the  place  wherein  they  are  put  is  made  the  darker^  ^ 
by  the  careful  excluiion  of  the  adventitious  light. 

2.  Both  ihining  wood  and  a  burning  coal  need  the  prefence  of  the 
air,  (and  that  too  of  a  certain  deniity,)  to  make  them  continue  ihining*. 

This  has  been  proved  as  to  a  coal,  by  what  I  publiihed  in  my  Phy- 
fko-Mechnntcal  Experiments:  and  as  ta  the  ihining  wood,  the  experiments 
lately  recited,  make  it  needlefi  for  me  to  add  any  other  proof  of  the 
requiiitenefs,  not  only  of  air,  but  of  air  of  Tuch  a  thicknelf},  tom^ke- 
its  light  continue. 

3.  Both  ihining  wood  and  a  burnrng  coar,.havrngbeen  deprived, foe 
a  time,  of  their  light^  by  the  withdrawing  of  the  contiguous  air^may 
prefentty  recover  it,,  by  letting  in  freih  air  upon  thern.^ 

Particuftir  tryals  have  often  flbewn  the  former  part  of  this  propofition 
to  be  true,^  as  when  kindled  coal^,  that  feem  to*  be  extinguiiht  in  our 
exhauiled  receivers,  are  prefently  revived,  the  air  being  reftorecJ 
to  them:  and  the  latter  part  is-  abundantly  manifeft  by  the  experi- 
ments above  mentioned. 

^*   4.  Both  a  quick  coaT  and  ihimng,woodwill  be  eailly.  quenched  hy 
water,  and  mauy^  other  liqjuors.. 

The 
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Nat.Hist.      The  truth  of  this,  as  to  coals,  is  too  obvious  to  need  a  proof,  and 

therefore  I  fliall  confirm  it  only  as  to  wood  \  for  which  purpole,  take 
the  following  tranlcript  of  Ibme  of  my  notes  about  light. 

I  took  a  piece  of  fhining  wood,  and  having  wetted  it  with  a  little 
common  water  in  a  clear  glafs,  it  prefently  loft  all  its  light. 

The  like  experiment  I  tried  with  ftrong  fpirit  of  fait,  and  alio 
with  a  weak  Ipirit  ot  fal-armoniac  •,  but  in  both,  the  light  did  upon 
the  wood^s  imbibing  the  liquor,  prelently  difappear.- 

I  made  the  like  tryal  with  reflified  oil  of  turpentine,  with 
like  fuccefs.  The  fame  experiment  I  tried  more  than  once  with 
high  reftified  fpirit  of  wine,  which  immediately  deftroy'd  all  the 
light  of  the  wood  that  was  immerfed  in  it  •,  and  having  put  a  little 
of  that  liquor  with  my  finger  upon  a  part  of  the  whole  piece  of  wood 
that  ftione  very  vlgoroufly,  it  quickly,  as  it  were,  quench'd  the  coal 
as  far  as  the  liquor  reached  •,  nor  did  it  in  a  pretty  while,  if  at  all, 
regain  its  luminoufheft. 

5.  As  a  quick-coal  is  not  to  be  extingu^fh'd  by  the  coldneft  of  the 
air,  when  that  is  greater  than  ordinary  ^  fo  neither  is  a  piece  of  ihining 
wood  to  be  deprived  of  its  light  by  the  fame  quality  of  the  air. 

As  much  of  this  obfervation  as  concerns  the  coal,  will  be  readily 
granted  j  and  for  proof  of  the  other  part  of  it,  the  following  trial  may 
I'uflRce. 

1  took  a  fmall  piece  of  fhining  wood,  and  put  it  into  a  flender  glaft- 
pipe,  fealed  at  one  end,  but  open  at  the  other,  and  placed  this  pipe 
in  a  glafs-veffel,  where  I  caufed  to  be  put  a  ftronjily  frigorific  mixture 
of  ice  and  fait  •,  but  having  kept  it  there  full  as  long  as  would  be  re- 
quifite  to  freeze  an  aqueous  body,  I  afterwards  took  it  out,  and  per- 
ceived not  any  fenfible  diminution  of  its  light.  But  tho'  the  light  of 
fliining  fifh  be  ufually  (as  far  as  I  have  obferved)  more  vigorous  and 
durable  than  that  of  Ihining  wood  ^  yet  I  cannot  fey,  that  it  will  hold 
out  againft  cold  fo  well  as  the  other :  for  having  ordered  one  of  my 
lervants  to  cut  off  a  good  large  piece  of  a  luminous  whiting,  and  bu- 
ry it  in  ice  and  fait  •,  when  I  called  for  it  in  lefs  than  half  an  hour 
after,  I  found  it  much  ftiffened  by  the  cold,  and  to  have  no  light,  that 
I  could  difcern  in  a  dark  place.  And  for  fear  that  this  effefl:  might 
have  proceeded  not  barely  from  the  operation  of  the  cold,  but 
alfo  from  that  of  the  fait,  I  caufed  at  another  time,  a  piece  of  whiting 
to  be  put  in  a  pipe  of  glais,  fealed  at  one  end,  and  having  feen  itfliine 
there,  I  looked  upon  it  again,  after  it  had  ftayed  but  a  quarter  of  an 
hour,  by  my  eftimate,  in  a  frigorific  mixture,  which  the  glafs  kept 
from  touching  the  fiih-,  and  yet  1  could  not  perceive,  in  a  dark  place, 
that  it  retained  any  light. 

I.  The  firft  difference  I  obferved  betwixt  a  live  coal  and  fliing  wood 
is,  that  whereas  the  light  of  the  former  is  readily  extinguilhab^e  by 
compreflion  (as  is  obvious  in  the  praftice  of  fuddenly  extinguifhing  a 

piece 
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piece  of  coal  by  treading  upon  it)  I  could  not  find  that  fuch  a  com-  Nat.  Hist. 
preifion  as  I  could  conveniently  give  without  lofing  fight  of  its  opera- 
tion, would  put  out,  or  much  injure  the  light,  even  of  Imall  fragments 
ofihining  wood.  One  of  my  tryals  about  this  I  find  thus  let  down. 
I  took  a  piece  of  fhining  wood,  and  having  prelTed  it  between  two 
pieces  of  clear  glafs  ("whereof  the  one  was  pretty  flat,  and  the  other 
convex)  fo  that  I  could  clearly  fee  the  wood  through  the  glals,  I 
could  not  perceive,  that  the  compreflion,  tho'  it  fometiraes  broke  the 
wood  into  feveral  fragments,  did  either  deflroy,  or  confiderably  alter 
the  light. 

2.  The  next  difference  to  be  taken  notice  of  betwixt  rotten  wood 
and  a  kindled  coal  is,  that  the  latter  will,  in  a  very  few  minutes^ 
be  totally  extinguifhM  by  withdrawing  the  air*,  whereas  a  piece  of 
ihining  wood,  being  eclipfed  by  the  abfence  of  the  air,  and  kept  fo  for 
a  time,  will  immediately  recover  its  light,  if  the  air  be  let  in  upon 
it  agaiit  within  half  an  hour  after  it  was  firft  withdrawn. 

The  former  part  of  this  oblervation  is  eafily  proved  by  the  expe- 
riments that  have  been  often  made  upon  quick  coals  in  the  pneumati- 
cal  ei>gine;  and  the  truth  of  the  latter  part  appears  by  the  experi- 
ments about  ihining  \yood,  mentioned  above.  Neither  is  it  improba* 
bie,  th^t,  if  I  had  conveniency  to  try  it,  I  ftiou'd  have  found  that 
a  p^ece  o'  ihining  wood,  deprived  of  its  light  by  the  removal  of  the 
ambient  air,,  would  retain  a  difpofition  to  recover  it  upon  the  return 
of  the  air,  not  only  for  half  an  hour,  but  for  half  a  day,  and  perhaps^ 
a  longer  time. 

3.  The  next  difference  to  be  mentioned  is,,  that  a  live  coal  being  put: 
into  a   finall  clofe   glafs,  will  not    continue  to  burn  for  very  many 
minutes  •,  but  a  piece  of  fhining  wood  will  continue  to  ikine  for  fomer 
whole  davs. 

The  firft  part  of  the  alTerti^n,  I  know  will  be  readily  granted  v  and  the- 
other  part  of  it  may  be  eafily  made  out  by  what  I  have  tried  uponi 
fliining  wood,  fealed  up  hermet?cally  in  very  fmall  glafles,.  where  the* 
wood  did,  for  feveral  days,    etain  its  light. 

4.  A  fourth-  difference  may  be  this  :  that  whereas  a  coal,  as  it  burns, , 
fends  forth  ilore  of  fmoak  or  exhalations  ^  luminous  wood  does  not. 

5.  A  fifth,  flowing  from  the  former  is,  that  whereas  a  coal  in  ihining. 
wafts  it  felf  at  a  great  rate,  Ihming  wood  does  not. 

Thefe  two  differences  I  meifion  together  ^  becaufe  what  concerns 
the  coal  in  both,  will  need  no  proof  ^  and  as  for  what  concerns  rottea 
wood,  it  may  be  verified  by  an  obfervation,  that  I  made  in  a  piece  of 
it  hermetically  fealed  up  in  a  fmall  clear  glafs  ^  where,  after  it  had 
continued  luminous  for  fome  days,  I  looked  on  it  in  the  day-time,  to- 
perceive,  if  any  fiore  offpirits,  or  other  fleams,  had,  during  all  that 
while,  exhaled  from  the  wood  \  but  could  not  find  any  on  the  infide 
•fithe  glafs,.  except  that  in  one  place  there  appeared  a  kind  of  dew,  con-^ 
fiKne  of  fiidwery.  finall  drops^  that  a  multitude  ot  them  would  go*  to  ^ 

theij^ 
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Nat.Hist.  the  making  up  one  ordinary  drop«    But  in  pieces  of  Ihining  fiih^  I 
^«i^^^'"V^^    found  thecale  much  otherwift,  as  was  to  be  expefted. 

6.  The  laft  difference  I  fliall  take  notice  of  betwixt  the  bodies  hi- 
therto compared,  is,  that  tho'  a  quick  coal  be  aOiually  and  vehemently 
hot ;  I  have  not  obferved  ihiniiig  wood  to  be  lb  much  as  fenfibly 
lukewarm. 

What  is  faid  of  the  coal's  heat,  being  as  manifeft  as  its  light,  1 
ihall  need  only  to  make  out  what  relates  to  the  fliining  wood.  To  aifift 
me  wherein,  I  meet,  among  my  notes,  the  following  experiment. 

1  put  upon  a  large  piece  of  wood,  which  was  partly  fliining,  and,  as 
near  as  I  could,  upon  one  of  the  moft  luminous  parts  of  it,  one  of 
thole  thermometers,  that  I  make  with  a  pendulous  drop  of  water.  But 
as  I  had  formerly  tried,  that  by  laying  the  tip  of  my  nofe,  or  finger, 
upon  it,  when  it  flione  vividly  enough,  to  enable  me  to  difcern  both 
the  one  and  the  other  at  the  time  of  contaft,   I  could  not  perceive 
the  leaft  of  heat,  but  rather   an  aftual  coldnefs ;   lb  by  this  trial  1 
could  not  latisfie  my  felf,  thatit  did  vilibly  raile  the  pendulous  drop, 
tho'  the  inftrument  were  lb  tender,  that  by   approaching  one   finger 
near  it,  yet  without  aftually  touching  it,    'twould  manifeft ly  be  im- 
pelled up  J  and  upon  the  removal  of  my  finger,  prefently  defcend  again. 
And    I    remember,    having    put    fuch   an  inftrument  upon   a  ihi- 
ning  filh,  that  was  pretty    large,   I  could   not   thereby  perceive,   it 
had  any  degree  of  heat,  but  rather  the  contrary  :   and  having  feveral 
times  taken  off  the  glafs,  to  apply  it  with  the  more  advantage  to  fe- 
veral  parts  of  the  luminous  filh,  I  often  took  notice,  that  upon  the 
removal  of  the  glafs  into  the  air,  the  pendulous  drop  would  manifeft- 
ly  rife  a  little,  and  fublide  again  when  the  glals  was  applied  to  the 
fifh.    But  whether  this  part  of  the  experiment  will  hold  in  all    tem- 
peratures of  the  air,  I  had  not  opportunity  to  try. 
oifirvsti§Hs      I.  P^br.  1 5.  1 677.  When  I  was  about  to  go  to  bed,  an  amanuenfis 
Mp$njhinin£     of  mine  informed  me,  that  one  of  the  lervants  of  the  houfe,  going, 
fiejh.  upon  fome  occalion,  into  the  larder,  was  frighted  by  Ibmething  of  lu- 

minous that,  notwithftanding  the  darknel?  of  the  place,  flie  faw, 
where  meat  had  been  hung  up  before.  Upon  this  I  presently  lent 
for  the  meat  into  my  chamber,  and  caufed  it  to  be  placed  in  a  cor- 
ner of  the  room,  made  confiderably  dark  ^  and  then  plainly 
faw,  with  wonder  and  delight,  that  the  joint  of  meat  did,  in  di- 
vers places,  ftiine  like  rotten  wood  or  putrid  filh.  The  chief  circum- 
flances  and  phenomena,  that  I  had  opportunity  to  take  notice  of,  at 
fo  inconvenient  an  hour,  were  thefe. 

1.  But  firft  I  mutt  obferve,  that  the  fubjeft,  I  fpeak  of,  was  a  neck 
of  veal,  which  had  been  bought  of  a  country-butcher  on  the  Tuefdity 
preceeding. 

2.  In  this  one  piece  of  meat  I  reckoned  diftinftly  above  twenty  feveral 
places  that  Ihone,  tho'  not  all  of  them  alike  j  fome  of  them  doing 
it  but  very  faintly. 

3.  The 
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3.  The  fize  of  thele  lucid  parts  was  different;  fome  of  them  being  Nat.Hist. 
as  big  as  the  nail  of  a  man's  middle  finger,  fome  few  bigger,  but  moft 
of  them  lefi.    Nor  were  their  figures  at  all  more  uniform  ;  fome  being 
inclined  to  round,  others  almoft  oval,  but  the  greateft  part  of  them 
very  irregularly  Ihap'd. 

4.  The  places  that  (hone  moft,  werefbme  griftly  or  foft  parts  of  the 
bones,  where  the  butcher's  cleaver  had  pafTed :  but  thele  were  not  the 
only  luminous  parts ;  for  by  drawing  to  and  fro  the  Medulla  ffinsUis^ 
we  found  that  a  part  of  that  alfo  ihone  not  ill.  And  I  perceived  one 
place  in  a  tendon,  to  afford  fome  light;  and,  laftly,  three  or  four 
'^ts  in  the  flefhy  parts,  at  a  large  diftance  from  the  bones,  were  plainly 
difcovered  by  their  own  light,  tho'  that  were  fainter  than  in  the 
parts  gbove-mentioned. 

5.  When  all  thefe  lucid  parts  were  furveyed  together,  they  made  a 
very  fplendid  fhew:  fo  that  applying  a  printed  paper  to  Ibme  of  the 
more  refplendent  fpots,  1  could  plaiiJy  read  leveral  fucceeding  letters 
of  the  title. 

6.  The  colour  that  accompanied  the  light  was  not  in  all  the  fame  : 
but  in  thofe  which  flione  livelieft,  it  feemed  to  have  fuch  a  fine  green-^ 
iih  blue,  as  I  have  often  obferved  in  the  tails  of  glow-worms. 

7.  But  notwithftanding  the  vividnels  of  this  light,  I  could  not,  by 
the  touch,  difcern  the  leafl  degree  of  heat  in  the   parts   whence   it 

Sroceeded ;  and  having  put  fome  marks  on  one  or  two  of  the.  more 
lining  places,  that  I  might  know  them  again  when  brought  to  the  light, 
I  for  a  pretty  while  applyM  to  them  a  fealed  weather-glafs,  furniihed 
with  tinged  fpiric  of  wine,  but  could  not  fatisfie  my  felf,  that  the  Ihining* 
parts  did  at  all  fenfibly  warm  the  liquor. 

8.  Notwithftanding  the  great  number  of  lucid  parts  in  this  neck  of 
veal,  yet  neither  I,  nor  any  of  thofe  who  were  about  me^  could  per- 
ceive the  leaft  ill  fcent,  whence  to  infer  any  putretaftion  \  the  meat 
being  judged  very  frefh,  well    conditioned,  and  fie  for  dreffiiig. 

9.  The  floor  of  the  larder,  where  this  meat  was  kept,  is  almoft  a 
ftory  lower  than  the  level  of  the  ftreet,  being  divided  from  the 
kitchin  but  by  a  partition  of  board?,  and  furnifhed  but  with  one 
window,  which  is  not  great,  and  looks  towards  the  ftreei,  that  lies 
northward  from  it. 

10.  The  wind,  as  far  as  we  could  obferve  it,  was  then  at  fbuth-weft, 
and  bluflering.     The  air,  by  the  fealM  thermometer,  appeared  hot  for 
the  (eafon.    The  moon  was  paft  its  laft  quarter.    The  mercury  in  the  . 
barometer  flood  at  iPrV  iiiches. 

IT.  We  cut  off,  with  a  knife,   one   of   the  luminous  pait*^,    which* 
proved    to  be    a   tender  bone,    about  the  thicknefs  of  a   li^lf-crown 
piece,  and  this  appeared    to  ihii^e  on  both  fide?,  tho'   liot    equally  ; 
and  that  part  of  the  bone,   whence  it  had  been  cut,    continued  joined 
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NatJJist.  to  the  reft  of  the  neck  of  veal,  and  wasfeen  to  ihine-,  \)VLt  nothing 

near  fo  vividly  as  the  part  we  had  taken  off  did  before. 

1 2.  To  try,  whether  I  coiild  obtaki  any  jirice,  or  moift  flibftance,  frcijr 
this,  as  I  have  feveral  times  done  ftom  the  tails  of  glow-worms,  I 
ru?»'d  fome  of  the  fofter  and  more  hicid  parts,  as  dextroufly  as  I  could,, 
upon  my  hand,  but  did  not  at  all  perceive  any  luminoifis  moifture  was 
thereby  imparted  -,  though  the  flelh  feemed  by  that  operation  to  liave 
loft  Ibme  of  its  light. 

1 3.  I  caused  alK>  a  piece  of  Ihining  fl^lk  to  be  comprefTed  betwixt  twa 
pieces  of  glafs  i  but  I  did  not  find  tne  light  to  be  thereby  extinguiihed. 

14. 1  put  a  luminous  piece  of  the  veal  into  a  cryftalline  vial  j  and  pour- 
Mg  on  It  ft  little  pure  Ipirit  of  winc^  after  I  had  ihaken  them  together,, 
t  laid  by  the  gials,  and  in  about  a  quarter  of  an  hour,  or  lefs,  I  found 
that  the  light  was  vaniihed. 

15..  But  water  would  not  fo  cafily  quench  our  feeming  fires  j  for  hav* 
uig  put  one  of  them  into  a  tiina  cup^  and  almoft  filled  it  with  cold 
water,  the  light  did  not  only  aj^^ear,  perhaps  undimmilhed^  through 
that  liquor^  but  above  an  hour  aftec  was  vigorous  enougn  not  to 
be  eclipfed,  though  looked  upon,  at  no  great  il'ftance  from  a  burning: 
candle.^ 

1 6.  While  thefe  things  were  doiisg,  I  cauTed  the  pneumatical  gngine- 
to  be  prepared  in  a  roon[i  without  ffire,  ("that  the  experiment  might  be 
tried  in  a  greater  degree  of  darknefs  i>  and  having  conveyed  one  of 
the  largeft  luminous  pieces  into  a  fmall  receiver,^  we  caufed  the  pumpr 
to  be  plied  in  the  dark  \  and  perceived,  upctr  the  gradual  withdrawing^ 
of  the  air,  a  gradual  lef^eninig  of  the  light  5  whidh  yet  was  never 
bro\ight  quite  to  di&ppear,  fas  the  light  of  rotten  wood  and 
^low-worms  wou'd  have  done)  or  to  be  fo  near  vaniihing  as  one 
would  have  expefted^  But  by  the  hafty  increafe  of  light,  that  difclofed 
it  leff  in  the  veal,  upon  letting  in  of  the  afr  to  the  exhaufbed 
receiver,  it  appeared  more  manifeftly  than  before,,  that  the  dccrcaftf,, 
though  but  flowTy  made,  had  been  confiderabfe*  This  trial  we  once 
more  repeated,  with  like  fuccefe;  wh'ch,  though  ft  convinced  us,^ 
that  the  luminous  matter  of  our  included  body,  was  more  vigo>- 
Bous,  or  tenacious,,  than  that  of  moft  other  fhihirag  bodies  j  yet  it  left 
US  fome  doubt,  that  tlie  light  would  have  been  much  more  impair- 
ed^ if  not  quite  made  to  vanifli,  if  the  fubjcQ:  of  ft  could  have  been* 
kept  long  enough  in  our  exhaufted  receiver. 

17.  It  was^  alfo  found,  that  a  Ifeg  of  the  fame  veaF,  had  fome  fhw 
rnng  places  in  it  v  though  they  were  but  very  few  and  faint 
in  comparifon  of  thofe  cjnfpiaious  in  the-  above  -  mentioned! 
neck. 

t8.  Mdroh  15..  Between- four  and  five  in  the  morning,,  I  Tooked  upon  a- 
dean  vial,  that  I  had  laid  upon  the  bed  by  me,  after  a  piece  of 
our  luminous  veal  was  included  in  it,  and  found  it  to  fli^he  vi- 
viUJy.,   1  looked  ufoit  it  aggauitbe  tltirdday,,  inclufivdysu  ^ter  we  hndl 
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firft  observed  the  meat  'twas  cut  off  from  to  be  luminous,  and  I  found  Nat.Hist, 

it  to  ihine  in  the  dark  as  vigoroufly  as  ever:   on  the  ^th  day,  its  light 

was   aLo   confpicuous  j    fo  that  1  was  able,    in  a  darJc  comer  of  the 

room,  to  fliew  it  even  in  the  day  time  to  three  or  four  very  ingenious 

phylidans.    But  before  the  night  following,  the  light  began  to  decay^ 

and  the  offenfive  finell    to  grow  fomewhat  ftrong  ^    which  feems  to 

argue,  that  the  difpoiition,  upon  whole  account  our  veal  was  luminons, 

may  very  well  confift,  both  with  its  being,  and  not  being  in  a  ftate  of 

putrefaction,  and  conlcquently  is  not  likelv  to  be  derived  merely  from 

the  one  or  the  other.    The   5  th  day,  in  tne  morning,  looking  upon  it 

before  the  curtains  were  opened,  it  feemed  to  ihine  better  than  it  had 

done  the  day  preceding.    The  fame  night  alfo  it  was  maniftft  enough, 

though  not  vivid,  in  the  dark.    When  I  awaked,  the  6  th  day  in  the 

morning,  after  the  iim  was  rifen,  I  could  within  the  curtains  perceive 

a  glimmering  light  ^  but  the  7  rib  day,  I  could  not,  late  at  night,   di& 

cem  any  light  at  all. 

19.    I  fliall  only  add    one  oblervation  more,  which  may  po&Ibljr 
take   our  thoughts    from  attempting  to  dediice   the  ihining  of  our 
veal   from   the  peculiar  nourilhment,    conftitution,   or  properties   of 
that    individual    calf^     whofe    flefh    it  was.      For,   having    feverat 
nights    fent   purpofelv    into   the    larder,    to    obferve,    whether   any 
veial,  iince  brought  thither,  or  any  other  meat,  cUd  afford  any  light^ 
a    negative    anfwer    was    always     brought    me  j    except     at     one 
time,    which    happened   to  be    within    lefs    than  48  hours  of  that 
wherein  the  luminoufiicfe  t)f  the  veal  had  been  firft  taken  notice  of  % 
for  at  this  time  there  was  in  the  fame  larder,  a  confpiaious  light  fetft 
in  a  pullet,  that  hung  up  there ;  which  having  caufed  to  be  brought 
up  in  a  darkened  patt  of  my  chamber  in  the  night  time,  I  perceive4 
four  or  five  luminous  places,  that  were  not  indeed  near  fo  large  as  thofe 
of  the  veal,  but  were  little  lefs  vivid  than  they*    All  of  thefe,  I  Cook 
notice,  were  either  upon    or  near  the  rump  j  and  that  which  appeared 
mofl  like  a  (park  of  fire,  fhone  at  the  very  top  of  that  part.    Yet  wa4 
not  this  fowl  putrefied,  nor   at  all  ill-fcented,  but  fo  frefli,  that  the 
next  day  1  found  it  very  good  meat.    And  thus  mtich  for  natutal  *  Phofi^ 

Z  1  fhorii 


*Tlie  mercurial  pliofphonis  is  ilite 
difcovery;  and  has  been  laborioufly  treat* 
ed  of  by  M.  BemtuUi^  wiio  feems  to  cbim 
thehonour^  if  not  of  the  invention,  yet 
of  having  reduced  the  ohenomena  to 
rules,  and  fettled  the  do&rine  thereof* 
The  late  Mr.  Hauks^ee^  alfo,  has  made 
many  ezperimeots  relating  to  this  matter  ; 
whence  it  appears,  that  light  is  producible 
from  quick-hlver,  by  palHng  common  air 
thro^  the  body  of  it»  after  the  glafs  re* 
ceiver  is  well  exhaufted^  iliat  a  peculiar 
6fSatc,  and  motiOQ  of  ftitii  wd  a  ^ro- 


Ber  medium  for  tho(e  motions  to  be  per^ 
formed  iO)^  are  revHtfice  to  the  produaion 
of  this  light  i  that  a  much  lefs  rarifi»l 
medium  than  a  vacuum,  Is  fufficient  fbt 
the  exhibition  of  this  phenomena ;  aiWI 
that  light  is  producible  by  the  agitation  ot 
mercury  in  the  open  air,  tho  this  b^ 
very  dinerent  from  that  produced  in  v^ 
euif  or  a  highly  ratified  medium;  the 
luminous  parts  in  the  former  cafe  being 
diflinft  and  feparate,  but  united  into  H 
continued  body  an  the  other.    Bat  per* 
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baps,  the  phenomenon  is,  in  fome  degree, 
owing  to  thefritiiun  of  rhe  glifs;  for  this 
being  briskly  ruboed  with  a  dry  body, 
will  afFird  a  light  ii)  a  dark  pUcr.  See 
Haukibti's  Phyfict  Mtckau.  Exftrimtnti,  p. 
tf— ID,  »nd  p.  4'— Si- 
lt appaars  alio  from  other  experiments 
of  the  fame  curious  perfon,  that  light  ac- 
companied with  heat,  is  producible  in 
vMCut,  by  the  frittion  of  amber  upon 
woollen.  And  M.  BerituBi  informs  us, 
that  the  attrition  of  ■  diamond  may  pro. 
ducealight  asvividandftrong,  as  that  ofa 
glowingcoa]  briskly  agitated  with  bellows. 
"  Do  not,  fays  Sir /f:  Nf»r«,  all  fixed 
**  bodies,  when  heated  beyond  ■  certain 
"  degree,  emit  light  and  Ihine  ;  and  is 
"  not  this  cmiflioa  performed  by  the 
"  vibrating  motion  of  their  parti  ?  And 
"  do  not  all  bodies  which  abound  in 
"  terreftrial  parts,  and  especially  in 
**  fulphureous  ones,  emit  li^nt  n  often 
"  ti  thofe  pans  are  fufiictently  agita- 
**  ted;  whether  that  agitation  be  made 
"  by  heat,  or  by&iftion,  orpercnflion, 
"  or  purretif^on,  or  by  any  violent  mo* 
"  tion,  or  any  other  ciufe  ?  Ai  for  in- 
**  Aance,  feawater  in  a  raging  ftorm  ; 
*'  quick-filTer  agitated  in  ime»t ;  the 
**  back  of  a  cat,  or  the  neck  of  a  horfe, 
*'  obliquely  Aruck,  or  rubbed  in  a  dark 
**  place;  wood,  fiefh,  and  fifli,  while  they 
"  putrefie  J  vapoursarifingfrompntrelicd 
**  waters,  ufually  call'd  ]gnnf»i»l ;  IVacks 
*•  of  moifthay.or  corn  growing  hot  by  fer- 
**  mentation  ;  glow-worms,  or  the  eyes 
"  of  fome  animals  by  vital  motions  ;  the 
"  vjilgar  phofpborus  agitated  by.  the  at- 


trition of  any  body,  or  by  the  acij 
particles  of  the  air;  amber,  and  fome 
diamonds,  by  ftnking,  prefling,  or 
rubbing  them;  fcrapings  of  /leel  Iliuck 
off  with  a  flint;  iron  hammer 'd  very 
nimbly,  till  it  become  fo  hot,  as  to 
kindle  fulphur  thrown  upon  it;  the 
axlc-trtes  of  chariots  taking  fire  by 
the  rapid  rotation  of  the  wheels  j  and 
fome  iiijuors  mixed  with  one  another, 
whofe  particles  come  together  with 
an  impetus.  So  alfo  a  globe  of  glafs, 
about  8  or  la  inches  in  diameter, 
being  put  into  a  fttme,  where  it  may 
be  fwiftly  tum'd  round  its  axis,  will, 
in  turning,  (hine  where  it  rubs  i- 
gainft  the  palm  of  one's  hand  apply'd' 
to  it  :  and  if,  at  the  fame  rime,  a 
piece  of  white  paper,  or  white  doth, 
or  (he  end  of  one's  finger,  be  held  at 
the  diftance  of  about  a  qnarter,  or 
half  an  inch,  from  that  part  of  the 
glafs  where  it  is  moft  in  motion ;  the- 
elefiric  vapour,  which  is  excirrd  by 
the  friftion  of  the  glafs  againft  the 
bind,    will,    by.  dilbtng    againft    the 

fiaper,  cloth,  or  finger,  be  put  into 
uch  an  agitation,  as  to  emit  light- 
and  make  the  paper,  cloth,  or  finger 
appear  locid  like  a  glow-worm ;  and 
inruibing  out  of  the  gUfi,  will  ftme- 
tunes  puUi  againft  the  finger,  io  is  to 
be  felt.  And  the  fame  things  have 
been  found,  by  tubbing  ■  long  and 
large  cylinder  of  glafs,  or  amber,  with 
a  paper  held  in  one's  hand,  and  con. 
nnuingthe  friftion  till  the  glafs  grew- 
warm.    StwHn.Qftit.f,ii^~ii6 
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S  E  C  T.     I. 

Here  propofe  to  Ipeak  only  of  the   artificial  phofphori  *.    And,    lU  feversr 
as  far  as  I  have  hitherto  obferv'd,  thofe  faftitioiis  ihining  bodies,  *'»^  •/  ^'''^ 

that  pafs  under  the  name  of  pholphori,  may  be  reduced  to  two  fi'^^P^M^^^^^ 

principal  kinds  •,  one  of  which  may  be  fubdivided  into  two  or  three. 
The  firft  of  thefe  confifts  of  fuch  bodies,  as  fliine,  for  fome  time,  in  the 
dark,  only  a!ter  being  expos'd  to  the  rays  of  the  fun^  or  of  a  vigorous 
ii'cimej  of  this  kind  is  the  Solomon  ftone,  skilfully  prepared,  and  the 
PhofphoTHs  hermeticHs  of  BalduinHs  ^  which  proved  therefore  very  welcome 
to  the  curious,  becaufe  the  Botonian  ftone  was  for  fome  y^ars  before, 
grown  exceeding  fcarce,  even  in  Italy.  And  this,  an  ingenious  traveller,, 
then  lately  come  out  of  thofe  parts,  imputed  to  the  death  of  the. 
perlbn  who  ul'ed  to  pepare  the  ftone,  at  Bologma  j  without  having  left* 
a  lufficient  account  of  his  way  of  making  it  lucid.  And  the  phof- 
phorus  of  Balduimuy  which,  or  the  like,  may  be  made  both  of  chalky 
and  another  iiibftance,  Iccm'd  to  me,  when  the  preparation  fucceeded. 
beft,  to  citch  the  external  light  far  more  readily,  than  the  Bolonian- 
ftone.  For  I  have  had  of  it,  that,  v^hcn  lixlh  made,  wou\l,.  within, 
about  half  a  minurc,  be  manlieftly  excited,  and  as  it  were  kindled  ^^ 
fo  that  bemi2;  prcfently  removed  into  a  dark  place,  it  wou'd  retain 
a  very  fenfible  light,  tho'  tlie  external  luminary  whereto  it  had  been, 
expofed,  were  but  the  tiamc  oi"  a  c;aijlG. 

But  as  thcfc  phofphori  ecu  d  very  hardly  be  prefervM  for  aiiy  long.  * 
time,  fo  Ibmc  o-'  them  in  a    evv  months,  and  others  in  a  few  weeks, 
won'd  appear  cnick'd,  -c^nd  lofe   th^^r  iaculty   of  being  excited  by  thc^. 
beams  of  light  ^     whilft  the  Bolonian  ftone,  skil  ully  prepared,  wou'd: 

♦  •*'  Phofphori  in  general,  fays  M  £*- 
"  jfffTf,  may  be  looked  upon  as  a  kind  of 
**  fponges,  full  of  luminous  inatrer,which 
^  they  contain  fo  loofcly^  that  a  iinall 


'  **  external  force  will  ftrikc  it  out,  and. 
"  give  it  a  Juminous  form*"  Fnmk  Me*- 
faw/r.  A.  1709,  p.  542,. 
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Nat-Hist,  retain  this  faculty  much  longer.    For  1  had  a  fmall  piece  of  it,  which, 
^^■sx-x.  J  the'  kept  negligently,  in  an  ordinary  wooden  box,  preferv'd  its  virtue 

for  feveral  years. 

But  befides  this  firfi  kind  of  phofphorus,  which,  to  be  able  to  ihine, 
muft  have  its  faculty  excited  by  the  beams  of  the  fun,  or  of  fome 
other  a&ually  fhining  body  ^  there  is  another  fort  which  needs  no  fuch 
affiftance,  yet  continues  to  fliine  far  longer  than  the  Bohnian  ftone, 
or  the  phofphorus  ofBalduinus*  This  by  (bme  has  been  called  a  nofiiluca, 
but  more  properly  a  felf-lhining  or  luminous  fubftance*,  and  of  this  Mr. 
Kraffty  a  German  chymift,  fhew'd  his  majefty  two  ibrts  or  degrees.  To  the 
jfirft  whereof,  I  pave  the  name  of  coufiftent,  or  gummoos  no£liluca  ^ 
this  fubftance  being  at  lead  as  yielding  as  bees-wax  in  fummer,  and  its 
texture  not  very  unlike  that  of  cherry-tree  gum.  And  on  account  of  its 
tmiiiterrupted  a£lion,  'tis  term'd  by  feme  in  Germany^  the  confiant  nofti- 
luca,  which  title  it  deferves ;  fince  this  phofphorus  is  by  far  the  nobleft 
we  have  yet  feen.  For  tho'  there  were  not  much  of  it,  and  tho'  kept  by 
it  felf,  in  a  little  vial  well  flopped,  it  would,  without  being  externally  ex- 
cited, inceflantiy  fliine,  as  he  amrmed,  both  day  and  night  9  yet  the  light 
it  afforded,  feemed  but  little,  if  at  aiU  more  vivid  than  I  have  (bmetimes 
obferved  in  the  liquor  of  glow-worms,  and  other  natural  phofphori. 

Befides  this  gummous  no^liluca,  Mr.  Kn^t  had  a  liquid  one,  that, 
perhaps,  was  made  only  by  difTolving  the  former  in  Ibme  convenient 
liquor,  tho'  the  lucidnels  of  this  was  not  permanent  like  that  of  the 
other  J  but  within  no  very  long  time^  efpecially  when  'twas  divided  in- 
to (mailer  portions,  and  left  expofed  to  the  air,  wouM  expire  or  vaniJh. 

And  befides  the  gummous,  and  the  liquid  no£liluca,  hitherto  mentioned^ 
we  may  add  a  third  kind  that  we  our  felves  lately  prepared,  which 
ieems  to  be  of  a  fomewhat  different  nature  from  them  both  \  for  ours 
wouM  not  fiiine  of  it  felf,  like  the  confiant  no&iluca,  nor  yet  after  the 
manner  of  the  liquid  noQiluca  ;  but  the  bare  contact  of  the  air,  with- 
out any  external  rays  or  heat,  would  therein,  immediately  produce  a 
light,  that  mi|ht  eafily  be  made  durable  in  a  well- flopped  velTel  ^  and, 
which  is  connderable,  the  fhining  fubflance  was  not  the  body  of  the 
liquor  included  in  the  vial,  but  an  exhalation  or  effluvium,  mix'd  with 
the  admitted  air  ^  for  both  which  reafons  I  gave  it  the  name  of  the 
aerial  noQiluca. 

Thefe  are  the  feveral  phofphori  that  I  have  yet  (ken ;  but  future  in- 

duftry  may  difcover  Ibroe  new  kinds  or  variations  of  felf  fhining  fub- 

flancfif?,  which  willdeferve  new  names  •,  and  among  them,  perhaps,  that 

of  foil d  noftiluca's. 

Tbi  origin        After  Mr.  Krajft  had  fhewn  me  both  hts  liquid  and  confiftent  phofphc- 

^tbtmtrUl     rus;  being,  by  the  phenomena  I  then  obferved,  made  certain,  that  there 

90*ims0.        J3  really  fuch  a  f?.ttitious  body  to  be  made,  as  wou'd  fhine  in  the  dark, 

without  having  been  before  illumined  by  any  lucid  fubftance,  and  with- 
out being  hot  as  to  fenfe  j  I  confidered  in  what  way  it  might  be 
moft  probable  to  produce,  by  art,  fuch  a  ihining  fubftance.  Mr. 
Krafft,  indeed,   gave  me  in  return  or  a  fecret  I  communicated  to  him, 

a  re- 
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a  remote  hint  of  the  principal  matter  of  his  phofphori,  by  i&ying  k  Nat.Hist. 
was  fomewhat  that  belong'd  to  the  body  of  man.  iVV^W* 

But  I  made  many  fruitlefs  attempts,  with  many  unlitcliy  accidents^ 
before  I  cou'd  bring  the  thing  to  bear  *,  till,  at  length,  being  confident 
upon  the  nature  ot  the  thing,  I  would  not  believe  the  skilful  labourer 
when  he  told  me,  with  concem,  that  wh^^t  1  expected  was  not  pro- 
duced ;  but  going  my  felf  to  the  laboratory,  I  q;uickly  found,  that  by 
the  help  of  the  air,  or  (bme  agitation  of  what  had  pafa'd  into  the 
receiver,  I  couM,  in  a  dark  place,  tho'  it  was  then  day,  perceive  feme 
glimmerings  of  light. 

But  this  tedious  purfuit  only  gave  me  a  liquid  phofphorus,  not  fuch' 
a  Iblid  one  as  tbAt  of  Mr.  Krs^  ^  and  I  was  wilting  to  think,  that  this- 
defeft  might  be  imputed  to  the  cracking  of  the  retort,  before  the  opet- 
ration  was  quite  fiuiihed.  However,  I  have,  by  this  means,  found  a 
ittbfiance  that  needs  nothkig  but  the  air  to  kindle  it,  and  that  in  a 
moment.  ^ 

The  ufes  that  may  be  made  of  a  noftiluea,  efpecis^y  of  the  tit  ^4 
confident  kind,  are  not,  in  prc^ability,  to  be  all  of  them  eafily  fore-  fk$f^b§rh 
ieen.  But  if  the  lucid  virtue  of  the  con&mt  no£liluca  cont'd  be  confi- 
derably  invigorated,  it  might  preveut  a  great  deal  of  danger  ta  whiciv 
ikips  are  expofed,  by  the  neceflity  mevh  often  have  to  come  into  the: 
guo»room,  with  common  flames,  to  take  out  powder*.  And,,  perhaps^,, 
cMir  1}^  may  be.  of  ufe  to  thofe  wha  dive  ia  deep  waters  ^.  anci 
might  vefy  iafely  and  conveniently  be  let  dowa  into  the  fea^  to> 
what  depth  one  pteafes,  and  kept  {here  for  9  lone  time,^  to*  draw  tio^ 
gather  the  fi(h,  that  will  refbrt  to  the  light  of  a  nre  or  candle  ^  as  is« 
praftifed  in  (everal  pai ts  oiStaHand  and  treUmdy  by  the  fiihermen  -]*.  The^ 
ielf-ihining  fubftaoce,  which  is  our  aerial  no&iluca,.  af£ords  a  light^ 
that  was  able,  when  I  wak'd  in  the  iiight,»  ta  ikew  mer  diflinft^ 
Vf  the  bigittia  and  ihape  of  ibme  joints  of  my  fingers,  and  diicover'ct 
ft  &lf  m.  the  fbrn  of  a  capital-  letter,  cut  out  of  a  piece  of  blacfi; 
paper,,  pafted  upon  the  vial  *,  fo  that  it  may,  probably,  fuffice  to  fhew 
the  hour  of  the  night,  when  one  wakes-,  if  it  be  placed,  infiead  of  ar 
lampior  candle,  behind  aa  index,  where  the  figures  emplbyed  to-mark 
thehoursy  are  cut  out.  It  may  alfo  ferve  to  make  a  guide*  knowablie 
at  a*  difhrnce,  in  tempeftuxme  winds-,  great  ftowers^  and  the  dark^ 
eft  nights.  Probably,  alfo,,  io  fubtile  and  noble  a  iubftance  may  have 
great  medicihal  virtues^  Atidtho'  our  noftiluca  lsadnone0fthefe,.yetr 


*^  FroiR)  ]||r.  fJkmisM's  exf^rimentv 
made  with  rbe  phofphorus  of  urine,  it  ap« 
feaf^rthar  Irs  lighr  i»  improvedvor  made 
mored«flin6^,by  the  rariCi^ion  of  the  air^ 
•r  the  taking  off  rheprelltire  of  the  atmof* 
fhere.  See  FBMuBsktis  Expen'm:  f,  122 — 134, 
t  For  tfarfe  and  the  ]ike  purpofes  M. 
9trmKi/*i.  perfetuaJ,  portable  i^hofghoius- 


litems- mucK' better  contrivcd^i  ^  ThisphoP 
pborus  is  only  a  proper  quantity  of  u-elP 
purified  mercury,  inclofira  in^a^very  deaiv 
glaCVveileli  thoroughly  exhaufted  of  air;; 
roi^fuch'a  vcf&l  being  barely-ihook,  will^ 
af!brd  a  very  confTderaDlellght  in  the  dai  tt^, 
witfaoo»tfac.lcafttdang^  oC^fiic- 


IC: 
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Nat.Hist.  it  may  be  highly  valuable,  if  it  fliall  be  found  conducive  to  difcover 
^^^V'^^  the  nature  of  fight. 

But  to  come  to  what  I  here  chiefly  intend,  the  obfervations  we  made 

upon  ournotliluca. 

olfervatints      I-  The  veffels  not  holding  entire  to  the  laft,  we  had  more  diffi- 

msde  up9n  th$  cultv  than  we  expefted,  to  get  out  the  ihining  matter  •,  and  were  obliged 

mtrisl  moifi'    to  lave  as  much  as  we  cou'd  of  it,  by  Imall  parcels,  in  diftin£l  vials, 

*^'*  whereof,  tho'  the  firft  was  judged  to  contain  the  moft  vigorous  portion 

of  the  ihining  liquor,  yet  I  thought  fit  to  make  my  trials  with  the 
noftiluca,  laved  in  the  fecond :;,  fetting  alide  fome  more  faint  and 
aqueous  liquor,  that  we  afterwards  Civcd  in  a  third  vial",  with  a 
a  thicker  matter  that  remained  upon  a  paper,  wlicn  fome  of  the  liquor 
had  been  put  into  it  to  be  filtered  j  and  this  paper  wc  kept  in  a  fourth 
glafs,  which,  tho'  wide-mouthed,  was  carefully  ftopp'd. 

2.  The  fecond  vial  was  capable  of  holding  about  two  ounces  of  wa- 
ter ^  but  it  contained  not  above  one  fpoonful  of  our  fliining  liquor-, 
.  wJiich  by  daylight  appeared  muddy,  and  of  a  grcyiih  (Colour  ^  fome- 
what  like  common  water  render  d  opake,  by  a  quantity  of  wood-aflies 
well  mixed  with  it.  When  no  light  appeared  in  the  glafs,  we  obferv'd 
all  the  cavity  that  reached  from  the  liquor  to  the  neck,  to  be  tranlpa- 
rcnt  ^  as  if  tnerc  were  nothing  but  a  fpoonful  of  dirty  water  at  the 
bottcm  of  it.  But  when  tlic  liquor  was  made  to  fhine  vividly,  all  the 
cavity  of  the  glafs  unpoflTefs'd  by  the  liquor  appeared,  in  an  external 
light,  to  be  ftill  of  fumes  ^  which,  being,  in  the  containing  vial, 
removed  into  a  dark  place,  appeared  lucid  ^  and  Ibmetimes  like  aflame 
that  feemed  to  be  reverberated  ^  and  to  be  made,  as  it  were,  to 
circulate  by  the  clofe  fl:opp'd  neck,  and  the  fides  of  the  vial.  And 
the  appearance  of  whitifli  fumes,  when  the  glafs  was  look'd  upon  in 
an  external  iip:ht,  was  fo  ufual  a  concomitant  of  its  fitnefs  to  fliine 
in  the  dark,  that  upon  viewing  the  vial  by  day-light,  I  cou'd  readily 
tell,  by  the  prelence  or  abfcnce  of  tliat  mifl:^'  whether  the  matter  wou'd, 
in  a  dark  place,  appear  luminous  or  not  ? 

3  When  this  liquor  had  been  k^pt  for  an  hour  or  two,  in  fome 
dark,  qin'et  place,  or  even  in  the  pocket ;  if  in  a  darlned  room,  n:y 
eyes  were  caft  toward  the  place  where  the  vial  Was  held,  I  cou'd  not 
p;:rceivc  it  to  afford  any  light  at  all-,  and  tho'  the  liquor  were  flronjriy 
fliookj  yet  I  cou'd  not  difcem,  that  this  motion  alone  was  able  to  br'iig 
it,  or  its  vapours,  to  be  manifefl:ly  lucid.  But  as  ibon  as  1  unftopp'd 
the  vial  in  the  dark,  th:re  began  to  appear  a  light,  or  fl:m-c,  in  the 
cavity  of  it.  Whatever,  be  the  njitiirc  and  fubjcft  of  tlrs  rgh*"-, 
it 'appeared  to  have  a  great  dependence  on  the  frelli  air:  .  for,  (i.)  I 
revcr  oblerved  it,  either  in  the  liquor,  or  ui>on  the  fiirface  thereof;  hut 
ilill  th?  fliin»ng  began  at  tlic  upper  part,  which  was  firfl:  tou.'hcd  by 
tlic  ourw.ird  air,  and  m.ade  a  progrefs  qu^ck  indeed,  tho'  not  fo  irflan- 
tanccu*?,  but  the  eye  cou'd  follow  it  from  the  top  to  the  bottcm  of 
fh;:  vi.il. 

(2.)  The 
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(i.)  Thecontaft  of  the  air  Teemed  neceflary  to  the  propagation,  as  Nat.Hist^. 
•well  as  the  produflion  of  this  flame  or  light  j  tor  if  having  ibaken  the  '  -•**^^^^  ^ 
vial,  that  the  liquor  might  either  wet  the  Itopple,  or  communicate  fome- 
thing  to  it,  I  warily  bent  the  cork,  fo  that  only  a  few  particles  of  the 
outward  air  cou'd  inlinuate  themlelves  between  the  ftopple  and  the 
neck  of  the  glafs  •,  there  would  appear  on  the  fides,  and,  perhaps,  be»- 
neath  the  cork,  little  flames,  as  it  were  \  which  yet,  tho'  very  vivid, 
were  not  able  to  propagate  thcmfelves  downwards  ^  but  when  th'e 
cork  was  quite  removed,  and  accefs  thereby  allowed  to  a  greater  quan- 
tity of  air,  the  flame,  or  light,  prefently  diifiifed  itfelf  thro'  the  whole 
•cavity  of  the  vial,  and  reached  as  low  as  the  lurface  of  the  liquor. 
.(3.)  Tho'  often  the  light  leemed  more  vivid  near  the  forface  of  the 
liquor  than  clfewhere,  yet  when  by  flopping  the  vial  again,  prefently 
after  I  had  open'd  it,  I  endeavoured  to  deftroy  the  flame,  or  light  ^ 
I  generally  obferved,  that  when  it  was  ready  to  vanifli,  it  began  to 
dilappcar  firft  at  the  bottom  of  the  vial,  and  feemed  to  flirink  more 
and  more,  as  it  were  upwards,  till  it  expired  at  the  neck.  (4.J  But, 
on  the  other  fide,  when  I  kept  it  unftopp'd  for  two  or  three  minutes, 
tho'  I  afterwards  ftopp'd  the  vial  very  clofe  i  the  air,  that  had  more 
leifure  than  ordinary  to  infinuate  it  felf,  wou'd  fo  cherifli  the  flame, 
•that  the  light  wouM  continue  fometimes  for  an  hour  or  two,  and  once 
or  twice  it  lafted  no  lefs  than  three  hours.  Laflily  ^  it  feemed  that  fbmc 
elaftic  particles  of  the  included  air,  or  fome  lubftance  that  concurred 
to  maintain  the  flame,   was  wafted  or  depraved,  and  weakened  by  being 

gent  up  in  the  vial  with  the  efiluvia  of  the  liquor  ^  fince  when  the  vial 
ad  been  kept  ftopp'd  for  a  competent  time,  and  its  cavity  appeared 
•tranfparent  in  the  outward  light,  if  I  cautioufly  took  out  the  ftopple, 
the  external  air  feemed  manifeftly  to  rufli  in,  as  if  the  fpringynel's  of 
the  internal  had  been  notably  weakened  by  the  operation  of  the  flame 
\ipon  the  matter  with  which  it  was  kept  imprifoned.  And  altho'  in  the 
vial,  moderately  fliaken,  when  the  light  was  quite  vaniflied,  I  cou'd  not 
make  the  liquor  begin  to  fliinc  ^  yet  when  by  unftoppng  it  a  little,  the 
•flame  was  kindled  in  the  cavity  of  the  glafs  ^  then  by  fhakint;  it  again, 
.tho'  more  faintly  than  before,  the  light  feemed  to  be  ir.anirefilv  in- 
creafed. 

4.  If  I  laid  a  little  of  our  liquor,  when  it  was  in  its  dark  ftate, 
upon  my  hand,  or  on  the  ftopple  of  the  vial,  it  wou'd  often  remain 
there,  without  difclofing  any  glimpfc  of  light :,  but  if  I  rubb'd  it  with 
my  finger,  it  wou'd  fliine  more  vividly  than  it  ulcd  to  do,  at  beft,  in 
the  vial,  when  the  neck  of  it  was  ftoppM^  and  this  vivid  light,  whilft 
I  continued  to  rub  the  matter,  iccmed,  from  time  to  time,  to  flame  and 
flafli  •,  and  not  only  fmelt  offenfive,  but  vifibly  lent  up  a  large  fmoke, 
as  if  it  had  been  fome  common,  culinary  fla-me^  and  when,  upon 
ceafmg  to  rub  the  liquor,  it  hadceafed  to  Ihine  for  a  pretty  while  \  yet 
when  I  nibb'd  it  again,  it  wou'd  again  appear  luminous.  But  by  little 
and  little  the  lucid  virtue  decay'd,  till 'twas  in  vain  to  rub  any  more. 
Vol.  III.  A  a  5.  The 
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NAT.HtsT.      5.  The  light  of  our  liquor,  when  excited,  feemed,  for  degree,  much 

like  that  obferved  in  fome  Ipecies  of  rotten  wood,  tho'  not  the  moft 
vivid  fort  J  and  when  furrounded  with  bodies  of  a  black  colour,   the 
refleftion  of  it  from  them,  was  little  or  none.    But  very  white  bodies 
held  contiguous  to  it,  were  manifeftly  illumined  by  it  j    efpecially  if 
the  eye,  having  been  long  kept  in  the  dark,  was  made  more  fuftept- 
ible  of  the  fainter  impreffions  of  light  j    fo  that  waking  before  break 
of  day,  and  inclofing  both   the  glafs  and  my  head  between  the  bed- 
clothes, the  light  feemed  to  be  very  confiderable,  and  illumined  the  com- 
pafs  of  a  foot  or  more  in  diameter  j  and,  probably,  wou'd  have  dilfus'd 
it  felf  further,  if  it  had  not  been  bounded  by  the  iheets  j  whole  white- 
nefs  made  the  refleftion 
And,   by  the  help 
and  a  ring  I  wore 

diamond,  and  two  emeralds,  that  were  fet  in  it.    With  regard  to  the 
light  within,  the  included  name  of  our  vial  was  opake  •,    for  both  at 
fome  other  tin^s,  and  when  I  made  the  laft  obfervation,  I  cou'd  not 
at  all  perceive  my  finger,  when  the  ihining  fubftance  was  interpoied 
betwixt   it  and  my  eye.     But,  in  reference  to  the  external  light,  the 
flame,    or  fliining  matter,  was   tranfparent  ^   for  even  in  a  very  faint 
light,  by  which,  I  think,  I  could  fcarte  have  read  an  ordinary  print  ^ 
if  I  held  our  luminous  vial  between  the  window  and  my  eye,  I  could 
very  plainly  fee  my  finger  on  the  further  fide  of  the  glafs  •,    tho*  if 
my  eye   were  placed  between  that   and  the   light,    the  tranfparency 
would   appear  fomewhat    leflenM  •,    becaufe  the  cavity    feemed  fiird 
with   a  kind  of  whitifh  mift.      The  like  tranfparency,    and  whitiih 
fumes,   obfervable   in  the  fame  luminous  fteams  or  flame,   when  the 
vial  was  look'd  on  againft  and  from  the  light,  I  found,  if  iuftead  of 
the  day-light,  1  employed  that  of  a  candle. 

6.  Having  the  opportunity  of  a  convenient  place,  and  a  fair  day,  I 
fet  the  vial,  about  noon,  in  a  window,  opened  towards  the  fouth,  and 
left  it  there  exposM  to  the  fun-beams  for  a  confiderable  time  •,  to  try, 
whether  they  would,  upon  account  of  their  agitation,  or  fome  ima- 
ginable affinity  of  nature,  kindle  or  excite  the  liquor,  or  its  effluvia. 
But  I  could  not  perceive  that  the  fun-beams  had  fiich  an  operation  ^ 
nor  could  I  perceive  any  whitifti,  or  mift-like  fumes,  in  the  cavity  of 
the  glafs  ;  nor  any  light  in  the  vial,  placed  in  the  darkeft  corner  of 
the  room. 

7.  Acid  and  alkaline  fpirits,  being  reckoned  the  moft  fubtile  and 
operative  fubftances,  obtainable  from  mixed  bodies  by  diftillation  ^  I 
thought  it  worth  while  to  try  by  thetafi,  whether  our  fliining  liquor 
abounded  with  particles  of  either  of  thole  kinds  ?  I  did  not,  how- 
ever, find,  that  the  liquor  I  put  upon  my  tongue,  was,  in  the  lea  ft, 
acid  •,  nor  that  it  was  fenfibly  alkaline,  as  the  falts  and  fpirits  afforded 
by  hartfhorn,  blood,  c^c.  but  it  leemed  to  have  an  odd,  empyreuma- 
tical  taft,  almoft  like  the  fpirit  of  crude  tartar-,    its  fmcU  reifembling 

that 
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that  of   fome   empyreumatical   oil,    with    a   fcent    fomewhat   like  Nat.Hist. 
ffale  urine.     I  likewife,  for  further  trial,  put  a  little  of  our  liquor       ~    ~ 
to  fome  drops  of  blue  lyrup  of  violets ;    but  the  mixture  was  not 
thereby  tum'd  green,  which  it  wou'd  have  been  by  a  quarter  fo  much 
fpirit  of  hartlhorn,  of  blood,  or  of  fome  other  fpirit  abounding  with 
fait  of  an  urinous  nature. 

8.  Some  other  trials  I  made,  with  very  Imall  quantities  of  our 
liquor^  buc  thefe  no  more  than  the  former  fliewed  it  to  belong 
manifeftly  to  the  tribe  of  acids  j  or  to  that  of  alkalies  ^*  Sometimes 
when  I  ihook  the  vial,  fo  that  the  whole  body,  even  to  the  bottom 
of  the  liquor,  was  fpread  all  over  the  infide  of  the  glafs ;  I  could 
obferve,  that  in  many  places,  feveral  little  grains,  or  corpufcles,  be- 
longing to  the  opake  matter,  that  concurred  to  compofe  the  liquor, 
fiuck  here  and  there  to  the  infide  of  the  vial ;  and  that  thefe  oeing 
of  a  confiftent,  not  a  fluid  nature,  and  therefore,  probably,  more  denfe 
than  the  thinner  parts  of  the  phofphorus,  Ihone  very  prettily  and  di- 
fiin&ly,  almoft  like  extremely  little  ftars,  or  rather,  radiant  fparks 
of  fire,  whole  light  was  brisk  enough  to  be  diftinftly  vilible,  not- 
withftanding  that  of  the  flame  was  contiguous  to  them,  and  filled 
the  cavity  of  the  vial.  And  thefe  Ihining  corpufcles  ufually  continued 
peculiarly  vivid,  as  long  as  I  thought  fit  to  look  on  them. 

9.  Being  defirous  to  try,  what  water  would  do  towards  quenching  our 
fliining  liquor,  I  thought  fit  to  make  the  experiment,  when  time  and 
many  trials  had  much  impaired  its  vigour.  And,  accordingly,  having  in 
a  dark  place  unftopp'd' the  vial,  and  wetted  the  tip  of  my  finger  with 
the  included  liquor,  I  could  not  perceive  that  it  then  gave  any  fen- 
fible  light',  wherefore,  having  briskly  rubb'd  the  moiften'd  finger 
againft  my  other  hand  for  a  few  moments,  both  the  rubbM  part  of  my 
hand,  and  my  finger,  appearM  adorned,  each  of  them,  with  a  flame  j 
and  tho'  upon  dipping  my  finger  in  water,  the  flame  was,  as  it  were, 
extinguiflied,  fince  the  light  prefently  vaniflied;  yet  having  taken 
it  out  again,  and  rubbM  it,  without  previoufly  drying  it  upon 
the  other  hand,  as  I  had  done  before,  the  light  quickly  appeared 
again. 

10.  Having  one  night  opened  the  vial,  1  quickly  ftopp'd  it  ^gain, 
and  put  it  in  my  pocket  till  I  went  to  fleep  •,  and  then  laying  it  by  me 
in  the  bed-  when  the  candles  were  carried  out  of  the  room,  I  per- 
ceived the  light,  whofe  duration  I  did  not  expefl:  would  exceed  one 
hour,  to  continue  flill  vivid  ^  then  Ihakinp  the  glafs  a  little  before  I 
compofed  my  felf  to  fleep,  I  laid  it  by  till  I  waked  in  the  morning  j 
whcii  looking  upon  it  again,  it  appeared  tofliine  more  vigoroudy  than 
it  had  done  at  firft :    and  from  the  time  I  open'd  it,  over-night,  till 

A  a  2  the 

♦The  phofphorus  of  urine,  when  ana-  I   mcr  whereof  is  not  at  all  inflammabJc, 
lyzM,  yields  a  very  acid  liquor,   and  a  J   and  the  latter  will  fcarce  burn.      Sec  Afr-  - 
terreimal,  unQuous  fubftance  i   the  for-  '  m$ir.  dt  tAc^d.  R.  A.  1 706.  p.  3  50. 
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NAT.HisT.,the  laft  time  I  had  occafion  to  look  upon  it,  the  next  morning,  it  had* 
^-^'"V^^-*    continued  fhining  for  12  hours  ;  to  which,  whether  the  extraordinary 

warmth  obferved  that  particular  night,  had  contributed  any  thing, 
I  dare  not  determine  •,  but  fliall  rather  add,  that  tho'  the  phenomenon 
happened  very  rarely,  yet  this  was  not  the  only  t'me  I  obferved 
it^  for  once  more  it  occurr'd  to  me,  and  then  the  light  continued 
about  fifteen  hours,  that  I.  took  notice  of^  how  much  longer  it 
might  have  lafted,  I  was  hindered  from  obferving.  But  this  circum- 
flance  feem'd  coniiderable,  that  the  long  duration  of  our  unburning 
flame  happened  after  the  reft  of  the  trials  and  obfervations  had  been 
made  •,  when  by  them  the  vigour  of  the  ftiining  matter  might  reafouably 
be  expeiied  to  have  been  very  much  impair'd. 

1 1 .  But  after  the  foregoing  obfervations  had  been  made  with  our 
fccond  vial  i  coming  one  night  to  open  it,  in  order  toihew  the  phe- 
nomenon to  a  friend,  I  found  no  light,  at  all  appear,  tho'  1  /hook  the 
contained  liquor,  and  kept  the  vial  for  a  pretty  while  unftopp'd  j  till 
having  taken  out  fome  drops  of  the  liqMor,  and  rubh'd  them  upon  my 
hand,  they  afforded  lo  vivid  alight,  orjname,  as  fatisfied  him  of  the  pof- 
iibility  of  a  true  no^liluca.  And  fmce  that  time  I  have  not  found  the 
vial  to  afford  any  light,  barely  upon  its  being  unftopp'd  ^  lb  that  ei- 
ther fbme  bodies  unskilful  curioiity  has,  unknown  to  nie,  fpoilM  the 
liquor  J  or  elfe  fp  little,  a.  quantity  as  L  had  at  firft,  is  by,  the  many 
apd  various  trials  L  made  with  it,  difpirited  and  exhaufied. 

12.  But  as  the  air  may  concur  to  the  ihining  of  our  no£tiluca,  by  ex- 
citing a  certain  kind  of  brisk  motion  in  the  parts  of.  it  ^  I  thought  fit 
to  try  whether,  tho'  I  had  found  the  bare  Ihaking  of  the  vial  to  be 
incffeftual,  yet  an  aftual  heat,  whereby  the  parts  muft  be  more  vehe- 
mently and  varioufly  agitated,  might  not  enable  the  air  to  do  what 
otherwife  it  couM  not.  perform  :  I  therefore  held  our  vial  near  the 
fire  till  it  grew  confiderably  warm  •,  and'then  by  fliaking  it  a  little,  and 
luiftopping  it  in  a  dark  place,  I  perceivM  the  exhalations  that  pof- 
fefs'd  its  cavity  to  Ihine  as  formerly,  but  their  light  was  very  momen- 
tary •,  and  tho'  afterwards  it  fometimes  appeared,  it  was  not  vivid,  nor 
lafted  for  a  minute,  or  perhaps  half  fo  long-,  tho'  it  leem'd  that 
when  frelh  air  was  then  allowed  accefs,  its  duration  was  thereby  ^ome- 
what  lengthen'd. 

I  now  proceed  to  our  other  vials. 
^fJ^^!!^!^ '      A  fmall  portion  of  liquor,  not  much  exceeding  a  fpoonful,  that  was  the 
^tftbemi'    firft  1  faved,  being  put  into  a  long  and  fomewhat  (lender  cylindrical 
'"'" T#/«f^%  vial   of  cryftalUne  glafs,  afforded  us  the  enfuing  phenomena. 

Soon  afrer  the  muddy  liquor  was  poured  into  the  vial,  it  appeared 
vigorouHy  luminous,  ^and  continued  to  fliine  for  ten.  hours,  tliat  1  took 

notice  of. 

And  prefuming  the  fhining  matter  was  not  fo.much  the  liquor  it  felf,  as 

an  aggregate  of  fuch  effluvia  of  it,  as  affefted  and  excited  by   the  air, 

wpu'd  become  Iwcidv  1 'thought  St  toctake particular Miotiee  how  the 

ai<»\wuM^w<)rk  upoi^  thac  e^^iatsions  of '  tihis  more. vigorous.  Uquor, 

'"  '"  Au.d 


Jrtificial  Thojphoru  rSl 


And  accordingly  having  fiiUy  opened  the  vial,  tho*  I  very  fbon  after  Nat-^Hist- 
ftoppM  It  again,  I  oblerv'd  a  great  commotion  to  be  miide  in  the 
cavity  of  the  glafs  unpoflefs'd  by  the  liquor^  for  the  new  lucid  exha- 
lations leemed  to  have  a  brisk,  and  almoft  circular  motion  along  the 
fides  of  the  glafs,  and  ta'  make,  as  it'  were,  a  IJttle  whirlwind,  that 
impetuoufly  carried  it  round  •,  and  this  renewed  rotation  was  not  only 
manifefi,  but  lafied  much  longer  tlian  one  wou'd  have  expefted  ^  lo 
great  a  commotion  did  the  air  feem  to  have  produced  in  the  effluvia^ 
and  perhaps  in  the  neighbouring  parts  of  the  liquor  it  felf.  Upon  the 
cea&igof  this  unufiial  motion,  the  light  did  not  ceafej  the'  I  obler»- 
ved  not  how  long  'twould  have  l^ed* 

14.  Havii^  heedfully  taken  out  the  ftopple  of  our  vial,  in  our  dartV 
place,  after  it  Had,  for  a  long  time,  ceafed  from  ihining  •,  1  obferv'd  the 
external  air  to  rufli  into  the  cavity  of  the  glafs  with  noife,  and  fb 
Iwiftly,  that  it  did,  I  confefs,  furprize  me  •,  as  if  the  preceeding  flame,, 
tho'  not  (enfibly  hot^  had,  after  the  manner  of  culinary  flames,  confi- 
derably  weaken  d  the  fpring  of  the  included  air  j  and  fo,  difabled  it  ta 
refift  the  whole  preffure  of  this  external  air  5  when,  by  rfie  removal  of 
the  ftopple,  it  was  expoied  thereto.  But  fometimes,  when  no  fuch 
eruption  of  the  air  had,  in  a  long  time,  preceeded,  I  have  obferved 
rotations  of  liacid  matter  in  the  cavity  of  the  vial  •,  which  therefcwe 
liem  to  proceed  from  fome  other  caufe^  tho'  this,  whatever  it  be,. 
produced  but  fuch  a  rotation  as  was  lels  general,lefs  brisk,  and  lefs  lafting* 

1 5.  VVhilft  our  liqiK)r  was  yet  frelh  and  vigorous,  I  dip'd  my  finger  in 
ity  and  therewith  moiftened  leveral  parts  of  my  hands,  and  thofe  of  o- 
thers  \  upon  which  we  obferved,  that  the  places  touch'd,  e(pecially  if  they 
were  a  little  rubb'd,  flione  very  vividly,  as  if  a£tual  flames  fbut  not  of 
a  blue  colour,  like  that  of  common  fulphur,  orof  fpirit  of  wine^  were 
burning  on  them.    And  thefe  flames  were  not  at  all  uniform  in  their- 
manner  of  burning  ;  for  they  often  feemM  to  tremble  much,  and  fome- 
times, as  'twere,  to  blaze  out  with  fudden  flaflies,  that  were  not  laft- 
ing.    And  tho'  it  might  feem  ftrange,  thatfofmall  a  quantity  of  mat- 
ter, as  adhered  to  this  or  that  part  of  the  hand,  ihouM  afford  fodu^ 
rable  a  flame-,  yet  if  that  part  were  rubb'd  againft  the  fame  perfonV 
other  hand,  or  the  skin  or  linen  of  a  by-ftander,  the  part  new  touch'd:. 
wou'd  ihine  as  the  other  continued  to  do :  and  tho'  thefe  flames  were 
remarkable  for  their  vividnefs,  yet  they  long  continued  to  afford  the 
company  a  very  pleafing  fpeftacle.    And,  notwithftanding  the  darknefs  of 
the  room,  it  was  manifeft,  that  they  emitted  great  plenty  of  a  whitrfh' 
fmoak,  which,  or  fome  other  effluvia  from  the  fame  matter;  imbued' 
the  neighbouring  air  with  a  rank  and  offenfive  fmelJ.     The  colour  of 
thefe  feeming  flames  was  not  like   the  phofphorus  of  \ff4/^«/Vw/,  when 
'tis  very  well  prepared,  and  has  been  expofed  to  a  vigorous  light,  red^  , 
almoft  like  well  kindled  charcoal  ^  but  yellow,like  that  of  the  middle  part 
of  the  flame  of  a   candle.     And  notwithftanding  the- blaze  and  fmoak,; 
tbiat; accompanied  thefe» flames,. \N»e'COuId:not  perceiVe-iiitKem  any  fen- - 
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Nat.Hist.  fible  heat ;  nor  did  they  at  all  finge  the  fine  linen  of  the  ladies  pre-< 

fent,  whereon  foine  of  them  feem  a  to  burn  \  lb  that  if  we  admit  a 
fiamma  vitalis  in  the  heart,  this  unljurning  and  harmlefs  flame  may  iup- 
ply  us  with  a  far  better  illuflration  thereof,  than  the  fcorching  flame 
of  fpirit  of  wine,  that  is  ftill  commonly  employ'd  for  an  example 
of  it. 

i6.  When  with  my  finger  dippM  in  this  liquor,  I  drew  fliort  lines 
upon  linen,  there  was  left  a  fliining  trad  upon  that  part  over  which 
my  finger  paffed  \  yet  having  found  it  too  thick,  or  too  faintly  lucid, 
to  be  employed  like  ink  in  an  ordinary  pen,  I  tried  whether  I  cou'd 
draw  lucid  letters  with  a  pencil,  which,  for  that  purpofe,  I  dippM 
in  our  liquor  -,  but  was  furprized  to  find,  that  the  characters  1  drew 
did  not  at  all  ihine  in  the  dark.  Sufpeding,  however,  that  the  pencil 
might  have  retained,  among  the  hairs  it  confifled  of,  the  more  tenaci- 
ous and  vigorous  parts  of  the  matter  it  had  imbibed,  and  left  only  the 
more  aqueous  and  ftrengthlefs  parts  upon  the  paper  \  I  took  the  pencil 
ill  one  hand,  and  with  the  other  comprefTed  and  wreath'd  a  lictle  the 
brufhy  part  of  it,  to  excite  the  matter,  that,  probably,  was  lodged 
there.  By  which  means,  that  part  of  the  pencil  was  brought  to  look 
as  if  it  were  all  of  a  light-fire,  and  feem'd  to  burn  like  a  fmall  wax- 
taper  ;  but  with  a  more  blazing  and  pleafant  flame,  which,  fometimes, 
fhooting  downwards,  and  play ing  about  the  hairs  of  the  pencil,  a ppear'd 
like  the  lambent  flame  delcriad  in  Virgil.  But  this  delightful  phenomenon 
decayed  by  degrees,  till  no  more  light  was  leen^  after  which,  never- 
thelels,  the  flame  would,  of  it  felf,  break  out  as  if  it  came  from  the 
internal  parts  of  the  pencil,  fliine  for  a  pretty  while,  and  then  feem 
quite  to  expire;  yet  ftill  it  would,  on  a  fudden,  difclole  it  felf  again ; 
and  when  it  had  continued  a  while  in  a  tremulous  motion,  die  again  to 
all  appearance.  And  tho'  this  lambent  flame  did  not,  that  I  perceived, 
burn  or  finge  the  flender  hairs,  among  which  it  leem'd  to  blaze  j  yet 
it  always  manifeftly  emitted  as  much  fmoak  as  a  common  burning  ta- 
per of  that  bignefs  wou'd  have  done.  This  viciflitude  of  extinftion 
and  re-appearance  of  light  lafted  till  I  was  weary  of  obferving  it ;  and 
then  having  again,  with  my  fingers,  comprefs'd  and  ftrongly  tvvifted  the 
hairs  of  the  pencil,  1  made  them,  as  formerly,  atford  a  confiderable 
light,  which  1  thought  was  in  the  aftion,  accompanied  with  a  very 
leiifible,  but  momentary  heat.  But  notwithftanding  this  heat,  'twas  in 
vain  that  I  tried,  by  comprcllini^  the  pencil  firfl:,  and  then  rubbinu;  it 
upon  gun-powder,  well  dried  and  heated,  to  fire  the  powder.  This  I 
fiird  in  doing,  likcwile,  when  1  made  the  trial  withcircumftances  fome- 
wh^t  more  likely  to  render  it  iuccefsful.  And  indeed  Mr.  Krafft^  when 
he  kindled  gun-powder  at  my  lodging,  was  obliged  to  ufe  his  confi- 
ftcMt  and  coiiftant  no^tiluca,  and  to  have  the  gun-powder  prepared,  by 
.  beii  a,  made  lb  hot,  that  'twas  almoft  ready  to  take  fire  of  it  I'elf.  But  I 
muft  not  omit  what  happened  to  my  alfiftant,  when  the  diftillation  of 
cur  lucid  matter  had  been  frefti  made  j   for  he  having  taken  up  fome 

of 
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of  the  thicker  fubfiance  with  a  knife,  to  put  it  into  a  vial,  and  Nat.Hist. 
finding,  that  fbme  ot  it,  afterwards,  ftuck  to  the  blade,  he  hafiily 
wiped  it  off  with  his  apron,  but  was  much  furpriz'd  to  feel  a  fmart  heat 
enfue  \  and  prelently  looking  upon  that  part  of  the  apron,  where  it 
had  been  produc'd,  perceived  in  it  two  large  holes,  which  both  he  and 
I  concluded  to  be  produc'd  by  burning  ^  whence  I  judg'd  it  very  pro- 
bable, that  the  thicker  and  unfluous  part  of  our  lucid  matter  had  a 
great  dilpofition  to  admit  a  very  brisk  agitation  ^  fince  by  an  almoft 
momentary,  and  not  very  vehement  motion,  it  was  put  into  an  agi- 
tation, that  made  it  capable  of  burning  new  calHcoe,  whereof  the 
apron  was  made. 

17.  Having  employed  Ibme  of  the  water  that  was  taken  out  of  a 
receiver,  after  it  had  there  been  impregnated  with  the  lucid  matter  ^ 
I  thought  fit  to  try,  whether  this  water,  wherein,  probably,  the  fa  Hue 
particles  of  our  fubjeft  might  be  more  copiouHy  difTolved,  or  more 
aftive,  would  notdifcover  fomewhat  of  a  volatile  alkali.  I,,  therefore^ 
dropped  a  little  of  it  upon  fome  fyrup  of  violets,  laid  on  a  piece  of 
paper,  and  found  it  change  the  colour  of  the  fyrup  from  blue  to 
green;  which  yet  it  did  more  faintly  than  the  volatile  alkalies,  even 
when  they  are  phlegmatic.  This  liquor  likewife  made  fome  conflift 
with  fpirit  of  fait-,  by  which  1  was  induced  to  think,  that  a  volatile 
alkali,  not  an  acid  fait,  or  fpirit,  was  the  predominant,  if  not  the- 
only  fait  contained  in  this  liquor. 

1 8.  I  took  a  vial,  containing  Ibme  luciferous  matter,  that  was  nor 
apt  to  fhine  long  at  a  time ;  and  being  well  floppy,  I  kept  it  till  the 
flame,  or  light  within  it,  expired-,  then  having  placed  the  glafs  in  a 
receiver  on  our  pneumatic  engine,  we  pumped  out  the  air,  and  after- 
wards pullM  out  the  cork  in  a  dark  place  •,  whereupon  there  prefently 
appeared  lome  light  in  the  cavity  of  the  vial  •,  but  by  realbn  of 
difadvantageous  circumflances,  we  could  not  fo  well  pump  out  the 
air,  and  hinder  the  ingrels  of  new,  as  not  to  leave  enough  to  excite 
a  flame,  that,  by  former  experience,  we  found  to  need  but  an  inconfider- 
able  quantity  of  freili  air:  we  obferved,  however,  that  by  the  com- 
motion of  the  air,  occafloned  by  the  pumping,  the  flame  would  be 
blown  up,  or  made  to  fhine  more  vividly. 

19.  We  afterwards  took  a  pretty  large  piece  of  paper,  well  drench- 
ed in  our  luciferous  matter,  and  thruft  it  into  a  wide-mouthed  glafs  •, 
which  being  put,  unftopp'd,  into  a  receiver,  faften'd  to  our  pneumatic 
engine,  and  with  it  kept  in  a  dark  place,  did  there  fliine,  by  reifoa  of" 
the  contafl:  of  the  air,  vet  contained  in  the  receiver.  Prefently  after 
this,  the  pump  was  work  d,  and  we  obferved,  as  formerly,  that  the 
commotion  made  of  the  air  about  the  vial,  manifeftly  increafed  the 
light  for  a  while-,  and  that  the  light  feemed  to  be  leflen'd  duriniz  the 
paules  intercepted  between  thefe  commotions,  both  by  reafbn  of  the 
refl,  and  of  the  abfence  of  the  air.  I  likewife  took  notice,  that 
the  flame  which  feemed  to  pafs  from  one  part  of  the  wrinkled  paper 

to» 
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Nat.Hist.  to  the  other,  fbmetimes  appeared  to  have,  as  it  were,  a  palpitation:; 
w'-'V^^w  and  to  afford  a  very  unequal  light :   and  tho'  when  the  external  air 

was  let  in  thro^  the  pump   into  the   exhaufted  receiver,    the  flame 
leemed  jto  be  quenched  ^    yet   I  judge  that  to  be  only  a  temporary 
efFeft  of  the  waterlfli  vapours,   that  the  air  had  carried  along  with 
it,  in  its  way  thro'  the  pump.     I    therefore  caufed    the  receiver    to 
be  taken  off  the  engine ;   when  we  oblerved,  that  upon  the  free  con- 
tatt  of  the  frefh  outward  air,    which  was  not  like  the   former,  de- 
praved by  moift  vapours,    the  matter  adhering  to  the  paper  quickly 
ihone  again,  and  that  more  vividly  than  it  had  done  in  the  receiver. 
obfervathnt      20.  Belides  the  liquors  that  afforded  us  the  foregoing  experiments, 
upon  m  tbird^  ^^  faved  a  little  of  a  fubftance  that  was  not  liquid,    yet  almoft   as 
^mlrul  Ho^i'    ^^^^  ^^  itiud.    This  we  obtained,  by  pouring  fome  of  our  liquor,  taken 
lucM.  out  of  theveflels,  when  the  diftiUation  was  ended,  into  a  glafs  funnel, 

lined  with  cap-paper-,  to  try,  whether  it  would  filtre.  But  finding 
that  which  paffed  thro'  too  thin  and  aqueous,  the  filtre  was  haftily 
wrapp'd  up,  and  put  into  a  fmall  glafs,  but  of  a  moderate  widenels 
at  the  mouth  •,  that  both  the  filtre  might  be  eafily  thruft  in,  and  the 
glafs  be  exaftly  ftopp'd  with  a  ftronccork. 

21.  After  other  experiments  had  been  made,  I  carried  this  glafs 
into  a  dark  place-,  and  thoM  could  not  perceive  the  leaft  glimpfe  of 
light,  yet  prefuming  that  it  contained  fome  of  the  true  matter  of 
the  aerial  phofphorus,  and  confequently  exhalations,  that  having  been 
hindered  by  the  ftopple  from  flying  away,  might  be  kindled  or  ex- 
cited by  the  appulfe  of  the  air  ^  I  opened  the  glafs,  and  law  an  im- 
mediate appearance  of  light,  which  difclofed  it  lelf  fometimes  upon 
a  lefs,  and  fometimes  upon  a  much  greater  part  of  the  very  uneven 
furface  of  the  included  paper  j  and  feemed  to  pafs,  for  a  great  while, 
from  one  part  of  the  filtre,  and  one  fide  of  the  glafs  to  another  j 
with  a  motion  fo  odd  and  irregular,  that  it  refembled  that  of  fire 
kindled  by  fparks,  flruck  into  a  large  quantity  of  tinder :  and  this 
fliining  faculty,  upon  the  ingrefs  of  the  air,  lafted  for  many  days  in 
the  paper. 

22.  But  there  was  another  filtre  that  afforded  us  a  pleafing  variation 
of  this  phenomenon ;  a  larger  quantity  of  matter  being  wrapped  up 
in  the  infide  of  the  paper,  or  elle  being  better  conditioned  than  that 
which  adhered  to  the  former.  Having  unfolded  this  paper,  and  kept 
it  difplayed  \n  a  dark  place,  we  had  the  plealure  to  fee  a  confider- 
able  number  of  flames,  of  different  (izes  and  figures,  difclofe  them- 
felves  at  the  fame  time  ^  and  tho'  moft  of  them  were  vivid,  yet  few 
contiiiued  long  in  the  fame  place  ^  but  they  feemed  frequently  to 
change  their  fituations  among  themfelves,  as  well  as  their  figures  and 
extent  ^  or  elfe  new  flames  incefTantly  broke  out  in  new  places,  ac- 
cording as  the  exhal?.tions,  that,  in  plenty,  mixed  irregularly  with 
the  contiguous  air  in  leveral  places,  happened  to  be,  in  part,  kindled 
by  it  ;  whilft  from   the  flames  themfelves,   as  well  as  tiie  unfhining 

parts 
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parts  of  the  filtre,  there  manifeftly  afcended  plenty  of  finolce,  vi-  Nat.Hist* 
lible  by  the  h'ght  which  the  flxiniiig  matter  afforded  j  and  thefe 
ilames  did  not  keep  a  confiant  tenor  in  their  blaze,  but  had  their 
trembh'ngs  and  emications  ufually  accompanied  with  changes  of 
figure,  and  eruptions  of  light  in  feveral  places  at  the  fame  time; 
whence  'twas  very  pleafant  to  fee  the  whole  area  of  the  difplayed 
•filtre  look  as  the  sky  fometimes  does,  efpecially  in  hot  countries; 
when  the  eye  perceives  flafhes  of  I'ghtning  break  out  in  feveral  pla- 
ces at  once :  but  our  corufcations  being  more  numerous,  made  the 
filtre  appear  almoft  as  variegated  as  marbled-paper;  but  with  this 
advantage,  that  the  appearance  was  almoft  perpetually  changing ;  the 
yellow  parts  being  not  only  coloured,  but  lucid  ;  and  affording  thofe 
that  looked  on  them  a  delightful  fpedacle,  as  long  as  we  thought  fit 
to  gaze  on  it, 

23.  Having  ftrongly  fufpefted,  that  a  due  agitation  of  a  difpofed 
matter,  was  one  of  the  chief  agents  in  the  produftion  of  light  •,  I 
was  lead  to  try,  whether  a  more  intenle  heat,  which  wou'd  commu- 
nicate a  brisk  and  various  motion  to  a  multitude  of  the  corpufcles 
of  the  luciferous  matter,  difperfed  thro'  the  liquor,  wou'd  not  do 
what  a  fainter  agitation  was  unable  to  perform.  I  thought  alfo,  it 
<le(erv'd  to  be  try'd,  whether  a  confiderable  variation  of  phenomena 
would  not  follow,  upon  changing  the  figure  and  capacity  of  the 
glafs,  if  all  immediate  commerce  between  the  cavity  of  the  vefTel,  and 
the  outward  air,  were  carefully  prevented. 

In  order  to  both  thefe  trials,  I  took  (bme  Ipoons-fuU  of  aqueous 
Jiquor,  impregnated  with  fome  of  the  more  foluble  portion  of  the 
luciferous  matter  ^  which  liquor,  when  fettled,  was  tranfparent,  as 
containing  but  an  inconfiderable  quantity  of  that  muddy  fubflance. 
And  this  clear  liquor,  which  being,  as  it  ought  to  be  for  my  purpofe^ 
fo  faintly  impregnated,  that  it  would  not  with  fliaking,  or  a  mild  heat, 
afford  any  light,  was  put  into  a  round  bolt-glafs,  whofe  fpherical 
part  was  capable  of  holding  three  or  four  times  as  much  \  and  whole 
item  was  proportionable  in  widenefs  to  it,  and  above  a  foot  in  length. 
Having  carefully  flopped  this  veffel  with  a  cork,  and  fealing  wax, 
'twas  in  the  night-time  fet  fo,  that,  by  the  means  of  fand,  it  might 
be  heated  without  breaking  ^  and  when  the  ball  was  made  too  hot 
to  be  well  endured  in  my  naked  hand,  I  prefently  removed  the  veffel 
into  a  dark  place;  and  having  fhaken  the  liquor,  perceived  a  light 
to  break  out  in  the  ball,  which  prefently  diffus'd  it  felf  thro'  the 
whole  cavity,  and  as  fuddenly  difappeared.  Some  time  after,  efpe- 
cially upon  ih^king  the  glafs,  the  light  would  break  out  again,  and 
ibon  after  vanifh^  and  thefe  flafhings  of  light  continued  for  a  while 
to  appear  now  and  then ;  but  were  unequal  as  to  their  extent,  vivid- 
nefs,  and  duration :  and  when  the  liquor  grew  cold,  they  entirely 
^afed. 

Vol.  III.  B b  24.  But 
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Kat.Hist.  24.  But  whilft  it  was  yet  confiderably  hot,  I  thought  fit  to  try, 
^v^  whether,  upon  breaking  the  liquor  by  a  ftroug  concufTion,  fome  hicid 
fiibftance  would  not  be  made  to  pals  out  of  the  fpherical,  into  the 
cylindrical  part  ^  and  fo  vary  the  phenomena.  And  to  this  purpofe, 
living  violently  fhaken  the  liquor  at  feveral  times,  with  paufts,  I 
perceived  Ibme  confiderable  portions  of  the  lucid  matter  to  alcend 
into  the  pipe-,  and  particularly  once  I  had  the  pleaflire  to  fee  a 
portion  of  Ihining  flibftance,  about  the  bignefs  of  a  fmall  almond, 
mount  direftly  upwards  like  a  flame,  but  not  very  fwiftly,  from  the 
round  part  of  the  glafs  all  along  the  pipe,  till  it  reached  the  upper 
part  of  it.  And  at  other  times"  luch  flames  afcended  into  the  pipe, 
but  not  fo  high  •  whence  many  wou'd  have  confidently  inferred  a  pofi- 
tive  levity  in  flame  j  which  yet  1  forbear  to  conclude,  becaule  I  once, 
at  leafl:,  obferved,  one  of  thefe  portions  of  fliining  matter,  to  defcend 
from  the  higher  to  the  lower  part  of  the  ftem  j  retaining  its  lucidnefs 
all  the  time. 

Perhaps,  by  the  way,  the  phenomena  appearing  in  this  glaft, 
may  illuftrate,  or  facilitate,  the  explanation  of  what  happens  in  the 
prclduftion  and  motions  of  fome  of  thofe  meteors,  that  are  called 
fiery  •,  fuch  as  the  ignii  lambensj  falling  ftars,  frequent  lightnings  with- 
out thunder,  and  that  wandering  flame  called  ignk  fatum\  luch  bodies 
being  generated  when  there  happens  to  be  a  convention  of  particles 
fo  aflbciated,  that  they  mutually  agitate  each  other,  or  are  fitted  to  be 
agitated,  by  a  pervading  ethereal  fubftance,and  put  into  a  motion,like  that 
which  in  the  portions  of  our  fhining  matter,  was  able  to  produce  light. 

25.  Having,  by  a  concuflion  fit  for  the  purpofe,  fpread,  as  it  were, 
at  once,  the  liquor  all  over  the  infide  of  the  globe,  and  part  of 
the  ftem  *,  'twas  pleafant  to  behold,  how  the  lucid  matter,  divi- 
ding it  felf  varioufly  in  its  paflage  downwards,  adorned  the  whole 
cavity  of  the  glafs,  with  a  company  of  fmall,  lucid  bodies,  that  both 
flione,  and  twinkled,  like  fo  many  little  ftars:  and  the  pleafantnefs 
of  the  fpeftacle  was  increafed,  by  their  having  manifcft  motions,  as 
well  as  true  light.  The  flownefs  of  their  defcent  in  lines,  many  of 
them  very  oblique,  made  this  pleafant  fight  laft  the  longer*  And  this 
experiment  we  repeated  more  than  once. 

26.  Having  at  another  time,  in  a  like  bolt-glafs,  carefully  given  a 
flrong  Ihake  to  the  included  liquor,  when  'twas  in  a  due,  but  an 
intenfe  degree  of  heat  ^  I  obferved,  that  on  one  fide  of  the  round 
part  of  the  glafs,  and  above  the  body  of  the  liquor,  there  was  gene- 
rated, as  it  were,  a  great  fpark  of  lucid  matter,  about  the  bignels 
of  a  pin's  head  •,  whence  there  was  quickly  a  flame,  or  light,  difftjfed 
thro'  the  capacity  of  the  globe,  where  it  foon  after  vanilhed.  From 
which  phenomenon,  and  fome  others  of  affinity  to  it,  perhaps  it  may 
be  argued,  that  this  was  a  true  flame,  that  from  a  very  fmall  be- 
ginning was  increafed  by  propagation,  and  kindled  the  difpcrfed  ex- 
halation,   it  found   diipcrsM  throughout  the  cavity   of  the  glafs  ;   or 

that 
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that  the  motion  of  all  light  is  not  neceffarily  inftantaneous ;  fince  the  Nat-Hi^st. 
progrels  (rf*  it  was  difcernible,   even  in  lb  finall  a  fpace  as  our  glals 
compriz'd. 

27.  To  try  how  long  I  coii'd  preferve  our  liquor  in  a  capacity  to 
exhibit  luch  phenomena,  without  giving  it  new  air,  from  time  to 
time,  but  only  by  keeping  in  the  fpirituous  parts  j  I  caufed  the  ftem 
to  be  hermetically  feaPd  •,  prediming,  that  notwithftanding  this,  I 
cou'd,  by  a  certain  cautious  way  of  holding  the  velfel,  lafely  bring 
the  included  liquor  to  an  heat  fufficiently  intenfe  to  afford  us  the 
phenomena  oF  light  ^  and,  in  etfeft,  the  laft  recited  phenomenon,  and 
iomt  others,  were  made  in  the  hermetically  fealed  veffel  •,  and  the  con- 
tained liquor  has  long  continued  fit  for  that  purpole. 


SECT.    II. 

TH  E  ihining  matter,  contained  in  our  beft  vials,  being,at  length,partly  f***^^*^^ 
wafted  in  experiments,  and  partly  given  away  •,  I  thought  fit  to  ^^^^"  ••'  ^^^ 
try,  whether,  by  the  help  of  heat,  and  other  motion,  our  want  might  ",^^^7^^^* 
not  be  fupplied,  till  more  could  be  prepared,  form  the  tffia 

1.  Inpurluit  of  this  dcfign,  I  took  an  old  vial,  that  had  long  lain  9flsr£tr. 
by  as  ufelefs,  becaufe  the  noftilucal  matter  had  been  poured  out  of  it 

into  a  Imaller  glafs  •,  and  having  held  that  fide  of  this  vial,  to  which 
I  perceived  fome  feculent  matter  ftuck,  near  the  fire,  till  it  had  con- 
ceived a  confiderable  degree  of  warmth,  I  removed  it  into  a  dark 
place  i  and  found  it  to  fhine  vividly,  whilft  it  retained  a  competent 
degree  of  heat  •,  and  when  it  cooled  too  much,  the  light  ceafed  with 
the  agitation,  that,  as  a  caule  or  a  condition,  accompanied  it.  But 
if  afterwards,  the  vial  were  again  held  to  the  fire  as  before,  the 
fliining  power  would  be  excited,  and  the  fplendor  continue  a  pretty 
while.  But  after  fome  days  or  weeks,  this  difpofition  to  be  made 
luminous  by  external  heat,  was  utterly  loft. 

2.  Having  alfo  taken  notice  of  a  little  feculency,  that  ftuck  to  the 
infide  of  a  glafs,  which  had  contained  fome  of  our  noftilucal  mat- 
ter •,  I  imagined,  that  though  it  would  not  fhine  in  the  dark  by  the 
contaft  of  the  air,  to  which  it  had  been  too  long  accuftomed  •,  yet 
when  once  that  difpirited  fi.iperficies,  that  liad  lain  expofed  to  the 
air,  was  removed ;  the  more  internal  part  of  the  matter  might  not  be 
deftitute  of  a  fliining  power.  1,  therefore,  carefully  fcraped  off  the 
outer  furfiice,  and  rubbing  a  little  of  the  reft  with  my  finger  upon 
my  hand,  1  found  it  to  fliine.  And  though  the  matter,  being  once 
more  left  expoled  to  the  air,  loft,  in  its  fuperficial  parts,  the  faailty 
of  fliining  in  the  dark ;  yet  thofe  parts  being  taken  off,  and  the  re- 
maining matter  rubb'd,   it    a^ear'd    not  deftitute    of    a    luminous 

Bb  2  qua- 
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NAT.HiSTt  quality  j  (b  that  it  ieemed,  tho'  the  air  did,  after  a  while,  mortjfie,  aa  itr 
^  "~  were,  and  fpoil  the  fuperficial  parts  that  were  expofed  to  its  immediate 
contaft  i  yet  this  vitiated  furface  ftrved  for  a  kind  of  cover,  or  fence, 
to  the  matter  that  lay  beneath  it,  and  kept  it  from  evaporatii  g,  or 
fpending  thofe  fpirituous  or  fubtile  part?,,  on  account  whertof  it  way 
capable  of  becoming  luminous. 

3.  And  as  L.  had  obferved  on  other  occalions,  that  liquors  abound- 
ing in  tenacious  parts,  tho'  the  liquors  did  not  appear  opake  or  fe- 
culent, would  leave  fiicking   to  the  infides  of  the  containing    glafles 
Ibmewhat,  that,  tho'  generally  not  perceived  by  the   eye,  was  by  lome- 
other  ways  difcoverable  j  I  fufpefted    even   in  a   vial   that    had  for- 
merly contained  lome  of  our  fhining  fubftance,  tho'  it  leemed  to  have- 
been  well  emptied,  and  to  have  no   grofs   feculency  adhering  to   it 
there  might  adhere  Ibmewhat  which  might  be  made  vifible  by  heat 
or  motion;    I,  therefore,,  took  this  glafs,  and  having   crackt  it  into* 
fragments,,  that  it  might  be  put  into  the  neck   of  a  vial  of  a    con- 
venient fliape  and  fize,  well  ftopt    the  veffel,.  and    removed    it  into* 
a  dark  place ;  we  there  ihook  it,  and  had  the  plealiire  to  fee,  not  onr 
ly  that  light    was  readily  produced  by    the  motion  excited    in    the 
)«ftling  of  the  parts  one  againfi  another,  but  that  by   reafon  of  the 
various  pofition   of  the  fragments  of  glafs,  the    light  feemed  to    be 
vibrated    every    way,    with  a  very    delightful  vigour.    This  produ- 
fition  of  a  hind  of  blazing  light  was  often  repeated  with  thefe  broken 
pieces  of  glais  •,  and  if  the  vial  were  heated,  the  efFeft  feemed  more^ 
todden  and  confiderable :  and  even  by  only  warming  the  vial,  without 
jfaaking  it,  a  light  would  be  produced. 

4.  Afterwards,,  having-beatan  fom©  of  the  glafs  into  fuch  fmall  pieces- 
as  were  capable  of  pa/Qng  through  the  neck  of  a  glafs-egg  with  a 
flat  bottom,  that  it  might  ftand  upright ;  we  hermetically  fealed  up- 
the  neck,  to  try  whether,  by  hindering  the  included  matter  from  ex- 
haling or  tranfpiring,  we  could  keep  the  beaten  glafs  always  fit    to 
exhibit  the  phenomenon  :  but  we  found  not  the  event  anfwer ;  for  af-- 
ter  ho  long  time,  we  could  no  more  produce  any   light  in  our  fealed' 
vefTel  ',  tho'  an  unlucky  accident  in  one  of  our  lalt  trials,  keeps  me- 
from'  being  fully   fatisfied  that  the  thing  defigned  is  imprafticable. 

5.  Some  liquid  matter  was  hermetically  fealed  up  in  a  bolt-glafs,  to 
try  whether,  by  this  means,  we  could,  for  any  long  time,  preferve  the* 
Alining  faculty  of  that  liquor,  wherein  it  was  already  exceeding  faint, 
and  not  to  be  excited  but  by  a  confiderable  degree  of  heat,  and  a  ve- 
hement agitation  of  the  vefTel.     This  fealed  glafs  having  been  left  in- 
the  corner  of  a  window,  for  a  competent  time,  we  at  length  approach- 
ed the  vefTel,  by  degrees,  to  the  fire;,  fhaking  it  from  time  to  time, 
till  the  included  liquor  had  acquired  a  confiderable  degree  of  heat  y 
then  removing  it  to  a  dark  place,  and  fhaking  the  vefTel  fbmewhat- 
ftfOHgly,.  we  perceived  that  the  difpofition  the  liquor  had    to  fhine^^ 
\«^as;  veyry  nuiclt  impaired,^  bufcnot  quite:  ab^lifhed..  For.  there  would^ 
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from  tmie  to  time,  upoatherude  agitation  it  was  put  into,  appear  lit-  Nat.Hist. 

tie  portions  of  matter  that  looked  prettily,  and   ihone  very  vividly,    *^y">r^*^ 

like  I'parks  ot  fire  :  and  fome  of  thele  appeared  in  the  fpherical  part  of 

the  glafs,  and  Ibme  in  the  neck.    Some  of  them  alfo,  feemed  as  it  were 

fixed  to  their  firft  ftation,  and  othor?  incved  up  and  down,  and  moft 

ot  them  continued  to  ihine  for  a  pretty  while  before  they  dilappear-' 

ed :  and  when  they  vanifhed,  few  of  them  did  fo  by  degrees  \    but 

each  luminous  Ipeck,  when  it  had  lafted  out  its  time,  loft   is  whole 

light  at  once. 

6.  Some  new  liquid  phofphorus  being   poured    into    a  large    vial,    ohfennLtimp: 
that  wou'd  contain  ten  or  twelve   times   the  quantity  ;    fo   that  the  uponsmvO^ 
fliining  matter,  having  much  air  included  with  it,  might  thereby  be  f«'^?^^*»* 
a/lifted  to  diverfify,  at  leaft,  fome  of  the  phenomena  atforded  by  for*^*'' 

mer  noftiluca's :  I  accordingly  obferv'd  in  the  firft  place,  that 
the  Ihining  fleams  filled  the  whole  cavity  of  the  large  glafs,  that  way 
uupolTelfed  by  the  liquor  and  refidence  •,  and  that  this  lighter  flame  con- 
tinued much  longer  at  once,  than  any  we  have  hitherto  mentioned  5. 
for  it  remaiiied  vivid  for  feveral  days  and  nights  together,  without 
ever  unflopping  the  vial  to  give  it  frefh  air.  And  1  obferved  it  tor 
do  fo  for  about  a  week,  before  my  occafions  hindred  me  from  re- 
garding it  any  longer 

7.  1  fometimes  took  notice,  that  fome  exhalations  or  vapours,  that 
appeared  confiderably  luminous,  feemed  to  roll  to  and  fro,  like   little 
clouds  or  aggregates  of  fmoak  in  the  cavity  of  the  veflel ;  tho*  it  feemed" 
di/ficult  to  determine  what  fliould  give  and  maintain  fuch  a  motion  ia. 
them. 

8.  The  largenefs  of  the  glafs  bein^  confiderable,  it  happenedthat, 
fometimes,.  when  1  went  into  the  darkned  place  where  1  kept  it  •  fo* 
much  luminous  matter  would  yield*  a  furprizing  fight;  but    tho'  its 
extent  were  far  greater,  yet  its  intenfenefs  did  not  much  exceed  that* 
of  the  light  afforded  by  noililuca's  of  the  firft  fort,  as  we  may  call" 
thofe  formerly  mentioned.     Only  this  1  often  took  notice  of,  that,  iu 
cafe  I  ftiook  the  matter  gently,  the  light  would  appear   much  more* 
vivid,  and,  as  it  were,  flafh,  on  and  about  the  lurface  of  the  liquor* 
where  it  was  contiguous  to  the  air,  more  than  it  did  elfewhere;     And 
this  fplendor  was  fuch,  that  if  it  had  been  lafting,  I  thought  it  would ' 
have  made  our  phofphorus  uie^ul   for  confiderable  purpofes. 

9.  Whenafterhaving,  for  many  days,  kept  this  glafs  ftopt,  fothat,  at^ 
laft,  it  would  no  longer  ihine  of  it  felf  ;  we  fuppoled  it  to  be  reduced  to<- 
the  condition  of  a  phofphorus  of  the  firft  fort,  and  accordingly  fomidy, 
that,  upon  the  removal  of  the  flopple,  and  ingrefs  of  frefh  air,  the 
cavity  would,  in  a  moment,  be  filled  with  fumes  that  look'd  white  ^ 
in  an  enlightned  place,  but  luminous  in  a  dark  one  ;  and  (probably  by 
reafon  of  the  quantity,  of  the  air  contained  in  fo  capacious  a  glafs)- 
the  light  ufuallx  continued  much  longer  than  ia  noailuca's  of  the  firft  > 

rc,.Be*^~ 
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Nat.Hist,       10.  Being  defirous  to  try,  whether  this  more  vigorous  matter,  if  it 
^/■■>Om»  were  kept  fo  exaftly  flopped,  that  none  of  the  luminous  vapours  could 

exhale,  would  not  laft  very  long  \  I  put  near  two  fpoonfuls  of  the 
liquor,  with  fome  of  the  fediment,  into  a  bolt-glafs  f'with  a  flat  bot- 
tom} capable  of  containing  near  twice  the  quantity :  this  glafs  being 
hermetically  fealed,  the  included  liquor  continued  to  fliine  without 
any  external  help,  either  ot  air  or  heat,  for  about  fix  days  and  nights  ^ 
i)ut  then  it  ceafed,  nor  would  be  made  luminous  again  by  moderate 
ihaking. 

1 1 .  After  having  poured  out  fome  more  of  the  liquor  and  fediment 
that  had  been  kept  in  our  great  vial,  into  a  Imaller  ^  the  remaining 
matter,  having  now  a  greater  proportion  of  air  included  with  it,  was 
very  apt  to  be  put  into  a  luminous  agitation  -,  and  would  emit  exhala- 
tions, that  hot  only  fiU'd  the  cavity  of  the  glafs,  but  manifeftly  moved 
to  and  fro  in  it,  after  an  odd  manner.  And  being  one  night  willing  to 
give  a  lady,  and  fome  other  company,  the  diverfionofa  new  pheno- 
menon i  after  having  opened  the  vial,  and  then  flopt  it  again,  1  (hook 
it,  and  turned  it  fo,  that,  much  the  greateft  part  of  the  liquor  having 
been  before  poured  out,  the  refidence  was  fpreadover  the  iufide  of  the 
glafs,  to  which  its  particles  ftuck,  becaufe  there  wanted  liquor  enough 
to  wafh  them  down :  by  this  means,  thofe  little  portions  of  the  le- 
diment  being  not  covered,  as  ufual,  with  water,  but  expofed  to  the 
immediate  contaft  of  the  air,  flione  much  more  vividly  than  the  lu- 
minous exhalations*,  and  the  light  being  tremulous  and  twiiikling,  as 
well  as  brisk,  they  feemed  to  refemble  fo  many  little  ftars  in  a  clear 
dark  night,  and  continued  this  fparkling  longer  than  one  would  have 
expefted,  to  the  delight  of  the  fpeftators  ^  for  whofe  fake  the  experi- 
ment was  leveral  times  repeated,  and  with  fuccefs. 
Tifepnfer-  t2.  Having,  at  another  time,  but  by  a  like  method,  obtained  a  felf- 
#/#/#/ J  new   fhining  fubftance  of  a  confiftent  form  9  I  proceed  to  give  fome  account 

[7hfd?£    ^^   ^^^^  *  obferved  about  it. 

Jhiningfjl         (i-)  And  firft,  tho'  this  ufually  came  over  in  diftillation,  in  the  form  of 
ftunce.  many  little  grains,  or  fragments,  differing,  for  the  moft  part,  from  one 

another,  both  in  bignels  (fome  being  of  the  fize  of  grains  of  corn,  and 
others  of  peafe,  or  large  cherry-ftones)  and  Ihapes,  which  moft  com- 
monly were  irregular ;  yet  when  the  diftillation  was  carried  on  profpe- 
roufly,  we  obtainM  the  defired  matter  in  greater  lumps  ^  fometimes  as 
large  as  fmall  beans,  and  at  others,  three  or  four  times  as  large,  but 
not  proportionably  thick. 

(2.)  Thefe  lump^^,  whether  fmall  or  great,  were  colourlefs  j  and  ufually 
when  held  againfl  the  light,  tranfparent ;  fo  that  many  bodies  placed 
beyond  them  at  a  convenient  diftance,  might  be  plainly  feen  through 
them.  And  fome  of  the  larger  appeared  fo  like  fuch  fragments  of  ice, 
as  being  thin,  are  often  very  clear,  and  almoft  quite  deftitute  of  mani- 
feft  bubbles  ^  that  becaufe  of  this  great  refemblance,  and  for  diftinftion 

fake. 
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fake,  I  thought  it  not  amifs  to  call  our  conliftent  felf-fhining  (ubftance,  Nat.Hist. 
the  icy,  or  glacial  noftiluca,  or  phofphorus.  .   .•-^.^^  - 

(3.)  But  when  I  lay,  that  our  noftiluca  is  tranlparent  and  colourlefs, 
I  mean  it  only  with  regard  to  wliat  ufually  appeared.  For  whether  it 
were  any  real  difference  in  the  texture,  or  conftitution,  of  the  body 
it  felf,  or  the  effeft  of  fome  cafual  junftures  of  circumftances  \  but 
fbmetimes,  efpecially  by  candle-light,  fome  leffer  fragments  appeared 
not  diaphanous,  nor  always  either  oolourlefs,  or  of  the  fame  colour  ; 
but  fometimes  reddifli,  fometimes  of  a  faint,  but  pleafmg  blue  i  and 
fbmetimes  too,  of  a  colour  to  which  I  cannot  eafily  aflign  a  name. 

(4.)  Our  icy  noftiluca,  or  phofphorus,  is  manifeftly  heavier  in  fpecte 
than  common  water  j  in  which  being  put,  it  readily  links  to  the 
bottom,  and  quietly  lies  there. 

(5.)  This  ice-like  body,  though  confiftent,  is  not  hard  j  being  far  lefs 
fo  than  common  ice  •,  yet  'tis  not  fo  foft,  but  that  'tis  brittle  ;  and 
will  more  eafily  be  broken  in  pieces  by  the  prefTure  of  one's  fingers, 
than  receive  a  fhape  from  thence  i  however,  it  may,  with  care,  be  fpread 
upon  a  folid  body,  almofl  like  unmelted  tallow. 

(5.)  The  confiftent  phofphonis  is  fufiblc  enough.  For  though  in  the 
air  it  will  not  be  brought  to  melt,  without  fome  diffiailty  and  wafte  ; 
yet  by  the  help  of  hot  liquors,  and  even  of  water  it  felf,  it  may, 
with  a  little  dexterity,  be  difTolved  •,  which  is  an  obfervation  of 
good  ufe  ^  becaule,  by  means  of  fufion,  feveral  fragments,  if  the 
matter  be  pure  enough,  may  be  brought  to  run  into  one  lump  ^  and 
in  that  condition  may  both  be  the  better  preferved,  and  become  fit 
to  be  applied  to  fome  confiderable  ufes,  which  cannot  fo  well  be 
made  of  lefs,  though  numerous  fragments. 

(7.)  TJiis  glacial  noftiluca  is,  as  to  fenfe,  cold  ^  but  of  a  texture  that 
difpofes  it  to  be  eafily  agitated  ^  and  by  agitation  it  becomes  hot.. 
And  when  this  (olid  noftiluca  is  held  in  the  free  air,  though  perhaps 
its  fuperficies  be  wet,  it  affords  a  very  vivid  light,  ufually  furpafTing 
that  of  the  aerial  noftiluca ;,  and  this  light  feeras  to  proceed  from, 
if  not  alfo  to  refide  in,  the  body  it  felf. 

(8.)  When  our  icy  phofphorus  is  taken  out  of  its  receptacle,  and 
expofed  to  the  immediate  contaft  of  the  free  air,  it  ufually  emits  a 
wonderftil  deal  of  fmoke,  difccrnable  by  the  light  of  the  body  it 
afcends  from^  and  this  plcntUiil  cmiffion  ufually  lafts  as  long  as  the 
phofphorus  is  kept  in  the  air. 

(9.)  But  'tis  pleafant  to  obferve,  and  deferves  to  be  confidered,  thit 
ns  foon  as  plung'd  in  water,  fo  as  to  be  quite  covered  with  that 
liquor,  it  ceafes  not  only  to  finoke  as  before,  but  to  fhine  ^  as  if  a 
thorowly  kindled  coal  were  fuddenly  quenched  in  water.  And 
were  it  not  for  this,  our  noftiluca  would  be  quickly  wafted  ^  but 
the  water,  fencing  it  from  the  contaft  of  the  air,  keeps  it  from  (pend- 
ing It  felf  as  formerly ;  and  yet  does  really  make  but  a  feeming  and 
temporary  extinftion  of  this  ftrange  fire.     For  as  foon  as  'tis  again 

taken. 
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Nat.Hist.  taken  outnof  the  water,  (though  it  have  lain  very  long  there)  it  falls 
*,./Sr^V»  .to  ihine  again,  even  whilft  'tis  yet  dropping  wet. 

And  I  have  fometimcs  obferved,  that  when  I  had  fo  large  a  piece 

of  noftiluca,  that  I  could  conveniently  hold  one  half  of  it  under  the 

lurface  of  the  water,  and  the  other  half  above  it,  whilft  the  immers'd 

part  afforded  no  light,  the  extant  part  fhone  vividly. 

xyhfervMthns       1 3-  Conjefturing  that  the  water  wherein  this  noailuca  had  been  long 

Mfnthevtmr  kept  covered,    to  defend  it   from  the  air,   though  it  did  not  mani- 

wberein  the    f'eftly  dilTolve  the  mafs,  might  yet  be  impregnated,  at  leaft,  with  the 

\;f^ii  ""ifp'ly^  more  faline,  and  foluble  parts  of  it  j    1  thought  fit  to  make  a  tew 

trials  upon  this  liquor. 

And  firft,  I  found  that  it  had  a  ftrong  and  piercing  taft,  like 
that  of  fea-falti  but  more  pungent,  as  if  brine  were  mixed  with 
fpirit  of  fait :  and  it  reliihed  alfo  lomewhat  of  vitriol. 

14.  Being  put  into  a  fmall,  concave  vefTel  of  refin'd  filver,  upon 
lighted  coals  and  afhes^  it  evaporated  but  very  flowly  ,  and  would 
not  be  brought  to  ihoot  into  cryftals,  nor  to  aiford^a  dry  fait  ^  but 
coagulated  into  a  liibftance,  (bmctimes  like  a  gelly,  and  fometimes,  as 
to  confiftencc,  like  the  whites  of  eggs :  which  lubftance  was  eafily  melted 
by  heat. 

15.  When  this  fubftance  was  kept  a  while  on  a  hotter  fire,  it  only 
boiled  at  firft,  but  foon  after  began  to  make  a  crackling  no'fe  \  whilft 
.the  explofions  were  accompanied  with  flalhes  of  fire  and  light  \  which, 
if  finall,  were  generally  very  blue,  like  the  flames  of  fulphur,  but 
more  vivid,  and  fometimes  alfo  more  blue  \  but  the  greater  cracks, 
whofe  noile  was  confiderable,  gave  a  yellow  colour,  and  a  very 
ftrong  light.  And  thele  phenomena  did  not  only  happen  whilft  the 
matter  was  boiling  over  the  fire,  but  a  pretty  while  after  the  vcffel 
was  taken  off,  and  held  in  the  air. 

16.  If,  before  the  coagulated  matter  was  too  far  wafted  by  the 
heat,  it  were  fuffercd  to  cool  a  little,  it  appeared  to  have  acquired  a 
ccnfiftence  like  melted  rofm,  or  rather,  ftijf  bird-lime  ^  for  it  would 
draw  out  into  threads  of,   perhaps,  a  foot,  or  more,  in  length  -^    and 

^  having  held  one  of  thefe  threads  to  the  flame  of  a  candle,  it  did 
not  take  fire,  but  melted  into  little  globule^  like  capillary  threads 
of  glafs.  And  having  made  fome  of  them  ftick  to  the  wieck  of  a 
candle,  towards  the  bottom  of  the  flame  \  they  coloured  the  lower 
part  of  the  flame,  qu'tc  round,  with  a  very  fine  blue,  which  lafted 
much  longer  than  one  v/ould  have  cxpefted. 

17.  This  glut'nous  fubftnnce  had,  by  the  aftion  of  the  Fre,'  acqulr'd 
an  odd  kind  of  ftrong  fmell,  almoft  like  that  of  garlic-  and 
being  left  yll  night  in  the  air,  attrafted  th'^  moifture  of  it  exceeding  faft  ; 
appearing  diffolved,  in  a  great  mealiire,  into  a  liquor  almoft  as  ftrong 
as  fp'Tit  of  fait. 

1 8.  Putting  th^'s  fubftance  again  over  the  fire,  as  before,  it  appear- 
ed to  be  very  fix'd  ;   for  though  there  were  not  fo  much  as  a  Ipoon 

full 


Artificial  Thofphori.  193 


fuH  of  it,  yet  it  continued  boiling  for  a  great  while,  and  afforded  a  Nat.HistJ 
multitude  of  fliining  explofions,  fbme  whereof  made  a  confiderable  v-/*V""V> 
noife,  and  gave  notable  flaflies  of  light,  which  feemed  to  proceed 
from  condensed  and  agitated  fumes,  fuppreffed  by  the  hardned  fur- 
face  of  the  matter,  and  kindled  in  their  eruption  into  the  air  j 
whither  fome  parts  of  thcfe  fumes,  that  were  not  kindled,  efcapcd, 
in  the  form  of  finoke,  whole  fineU  was  very  ftrong  and  rank,  but  of 
a  peculiar^  kind.  And  what  feemed  ftrange,  though  often  two, 
and  fometimes  more  flalhes  appeared  at  once,  yet  fo  finall  a  quantity 
of  matter  continued  to  afford  them  for  alraoft  an  hour  together  ^  and, 
probably,   would  have  done  fo  longer,  if  I  could  have  watched  it. 

19.  Among  other  ways  of  dilcovering  the  nature  of  our  icy  phof-     inwb^it  lu 
phorus,  I  thought  fit  to  try,  whether  it  would  dilfolve  in  fome  liquors  quart  the  icy 
of  different  kinds,  from  whence  we  might  gucfs  at  its  texture.  ^u^^M^Z 

We  found  then,  that  common  water  would  not,  in  the  cold,  diflblve  Mi. 
it,  though  the  ,iiquor  was  thereby  impregnated  \  as  when  Crocus  metaUo^ 
rum^  or  glafs  of  antimony,  being  intufed  in  wine  or  water,  the  men- 
ftruum  is  impregnated  with  emetic  particles  i  tho'  the  bulk, 
Jhape,  and  colour  of  the  croc$tf^  or  the  glafs,  arc  not  thereby 
vifibly  diminiihed  or  altered. 

20.  We  afterwards  put  a  grain  or  two  of  our  lucid  matter,  into 
a  little  fpirit  of  fal-armoniac  ^  but  this  feemed  not  to  make  any  con- 
flift  with  it,  nor  manifeftly  to  work  upon  itj  though,  to  give  the 
liquor  time  to  make  a  fohition,  we  left  them  together  for  feveral 
days.  But  as  foon  as  Vvx  had  poured  off  the  Ipirit,  it  appeared 
that  it  had  not  by  any  contrariety,  dcftroyed  the  power  of  the  nofti- 
liKa,  which  began  readily  to  fliine  as  formerly ;  and  yet  might  be 
immediately  fuppreffed  again,  by  fuffering  the  liquor  to  cover  it  as 
before  i  but  when  we  had,  by  keeping  the  vial,  for  fome  time,  in  a 
moderate  heat,  impregnated  the  liquor  with  it  ^  this  liquor,  being 
then  dropt  into  water,  had  a  like  effefl:  with  that  hereafter  to  be 
mentioned  in  the  experiment  with  impregnated  fpirit  of  wincb 

21.  Seeing  a  volatile  and  urinous  fait  would  not  Work  fenfibly 
upon  our  phofphorus,  we  thought  fit  to  try,  what  corrofive  liquor^ 
would  do  •,  and  accordingly,  put  a  grain  or  two  of  our  fplendeYit 
matter  into  a  very  fmall  vial,  wherein  was  a  little  oil  of  vitriol  ^  that 
menfti'uum  appearing,  in  many  cafes,  more  corrofive  than  other  vulgaif 
acids  •,  but  neither  did  this  mcnfirruum  diflblve  our  icy  noftiluca,  in 
the  cold  5  and  therefore  putting  it  in  fome  heat,  we  found,  that  though 
it  did  not  manifefl:ly  diffolve  the  fliining  matter,  yet  the  warmed  oil 
made  it  melt,  and  appear,  at  leafl:  for  the  time,  a  fluid  body  •,  in  which 
it  feemed  remarkable,  that  this  fo  fugitive  a  fubfl:ance,  fhould  be 
ponderous  enough  to  lie  at  the  bottom  of  oil  of  vitriol  j  one  of  the 
neavieft  fluids  we  know,  except  quick-filver. 

'22.  Afterwards  we  put  a  fmall  fragment    of  our  icy  phofphoru^ 

Into  Jaujt  fortU ;  and  though  we  kept  it  ift  that  menftruum  for  two 
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Nat.Hist.  or  three  days,  andfetthe  containing  vial,  for  many  hours,  in  a  warm  * 

place  J  yet  we  found  the  matter  fo  little  altered,  as  to  its  vifible  ap- 
pearance, that  we  doubted,  whether  the  liquor  had  diffolved  any 
lenlible  quantity  of  it. 

23.  I  put  a  little  of  our  noftiluca  into  fome  oil  of  turpentine?, 
which  not  dilTolving  it  in  the  cold,  the  fmall  vial  that  contained  it, 
was  left  all  night  upon  warm  aihes.  But  though  the  next  day  none 
of  the  pholplu)rus  appeared  any  longer  in  the  glafs,  yet  we  could 
not  perceive,  by  two  or  three  different  trials,  that  the  oil  was  much 
altered  by  it  \  and  particularly  \  obferved,  that  though  the  glafs 
was  unftopt,  and  kept  fo  for  a  while,  yet  the  ingrefs  of  the  air  did 
not  produce  any  fenfible  light:  nor  did  we  perceive  the  upper  part 
of  the  glafs  to  be  full  of  white  fumes,  as  is  ufual  in  feveral  other 
liquors  impregnated  with  our  nofKluca,  when  they  are  unflopt. 

24..  It  has  rendrei  the  experiments  made  with  the  aerial  noftiluca^ 
much  lefs  acceptable,  than  otherwife  they  would  have  been,  to  the 
delicate  fort  of   fpeftators,    that  the  li^t   produced,  was  accompa- 
nied with  a  very  unpleafant  fnnellj  that  ifTiiecl  out  of  the  vial  when- 
ever   it   was  uxiftopped,  to  let  in  the  air.    But  by   the  help  of  our 
icy  noftiluca,  I  found  a  way  to  prevent  this  ungrateful  concomitant 
of  our  artificial  light.     For  having,  in  a  very  Imair  vial,  put  about  a 
grain  of  noftilucal  matter,  and  covered  it  with  as  much  pure   eflential 
oil  of  cinnamon,  as  wou'd  fwim  lefs  than  a  finger's  breadth  above  it  \ 
we  carefully  ilopt  our  little  vial,  and  having  warily  held  the  bottom* 
of  it  againft  a  fire,    till  the  phofphorus  began  to  melt,  I  fuflFered  it 
to  cool  •,  and  then  unftopping  it  in  a  dark  place,  had  the  plealure  to 
fee  a  vanifhing  indeed,  but  a  vivid  light.    So  that,  by  this  means,  I 
could  afterwards  fhew  the  produftion   of  light  to  the  nicefl  perfons  9 
adding  to  the  pleafure  of  a   delightflil  phenomena,  that  of  a  fragrant 
iineU.    But  becaufe  oil  of  cloves  is  more  eafie.  to  be  had  good,  than- 
the  oil  of  cinnamon,  and  is  alfo  much  cheaper,  I  tried  the  experiment 
more  fully,,  with  that. 

25.  We   put  fome  of  our  luminous    ice,   into  a   little  pire  oil  of 
cloves  •,   but  found,  after  a  confiderable   time,    that,  at  leafl,  a  great 
p^rt  of  the  matter  was  undilTolved  ^   yet  the  liquor  was  richly   im-- 
p-egnated   with  itj   as    we  found    by    a  pretty  phenomenon   that  it- 
afforded  uSi      For  the  little  vial  it  was  kept  in,   being  opened  in  a 
dark  place,  there  immediately  enfued  a  kind  of  flafh    of   light,   far 
more  vivid,    its  fmall  bulk  confidered,  than  any  liquor  had  yielded, 
us  before.    But  the  brightnefs  of  this  appearance  was,  it  feems,  too 
great  to  be  lafling  •,  for  the  fiame-like  fubfbnce  ufually  expired  in  lefs 
tlun  a  minute ;  and  fometimes,  perhaps,  in  half  that  time.    And  there 
were  two  other  circuznfbinces  particular  enough  in, this  phenomenon  j 
one,  that    fometimes,    efpecially    if  a  candle  were  in  the  room,  the 
jhining  fluid   would  appear  of  a  pleafantj    and   fomewhat  fiirprizing 
li\uHi.  colow.;    the.  Qther,^  that .  the.  light  would,  ceafe,  whilfl.there^* 
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'yet  remained   in  the  upper  part  of  the  glafs,   many  whitiih  fumes,  Nat.Hist. 
luch    as    we   have  formerly   often  obferved  in    the   aerial   noailuca,  ^•"'V^'^*^ 
to  be  the  ulual  caufes  or  xxwicomitants  of  light ;  as  if  in  our  prefent 
cafe  the  ihining  lubftance  prey'd  on,  or  refided  in  only  the  finer  and 
more  delicate  particles  of  the  whitiih  exhalations. 

16.  Inftead  of  the  oil  of  cloves,  we  fubltituted  fome  chymical  oil 
of  mace,  into  which  we  put  a  competent  quantity  of  the  glacial 
;phofphorus  ^  but  though  we  warmed  the  bottom  of  the  vial  as  much 
•as  we  judged  neceflary,  yet,  upon  unftopping  of  it,  there  appeared 
no  fign  of  light,  though  the  trial  was  made  more  than  once  or  twice^ 
and  Ibmetimes  with  favourable  circumftances :  which  event  was  the 
Jels  expefted,  becaufe  the  oil  made  ufe  of,  was  prefented  me  as  very 
pure,  by  the  fame  traveller  who  gave  me  that  of  doves  before  men- 
tioned J  and  becaufe  alfo  the  warmed  phofphorus  was  fo  well  condir 
tioned,  that  as  foon  as  ever  the  oil  was  removed,  it  flione  with  an 
extraordinary  vigour. 

27.  We  made  alfo  a  trial  or  two  with  diftilled  and  fragrant  oil 
t)f  anifeeds,  to  fee,  if,  that  being  an  effential  oil,  and  looked 
upon  as  a  kind  of  aromatic  one,  it  would  better  diifolve  the  nofti- 
iuca,  or  be  impregnated  by  its  luciferous  parts  •,  but  we  found,  that 
it  neither  diffolved  the  matter,  nor,  upon  unftopping  the  contain- 
ing vial,  afforded  any  light,  or  fo  much  as  whitiih  fumes-,  which 
ieemed  fomewhat  ftrange,  becaufe  the  oil  was  veiy  fubtile,  and  by 
Its  aptnefs  to  coagulate  of  it  felf,  ihewed  that  it  was  genuine  j  and 
not,  as  conunon  chymical  oils  too  frequently  are,  fophifticated. 

28.  Having  no  more  oils  fit  for  my  turn,  I  next  tried,  whether  I 
<:ould  difTolve  our  ihining  matter  in  ardent  fpirits,  which  are  thought 
to  be  near  allied  to  diftill'd  oils  •,  and  having,  accordingly,  put  fome  of 
our  icy  phofphorus  into  fpirit  of  wine,  though  the  menikuum  in  quantity^ 
fome  hundreds  of  times  exceeded  the  body  'twas  to  work  upon,  yet 
after  feveral  days,  wherein  it  ftood  in  a  window,  expofed  to  the 
fun-beams,  in  the  hotteft  part  of  tlic  fummer ',  it  appeared  undifTolv'd 
at  the  bottom  of  the  liquor,  and  fcarce  fenfibly  diminiihed. 

29.  We   weighed   in  a   tender  balance,    one    grain    of  our  glacial     Vght  Jitd^ 
phofphorus,   wiped  dry,  and  broken  into  four  or  five  pieces,  for  the  ^^  pfduc^ 
'caiier  diiTolution  thereof.      And    to  thefe,    in  a  cryftalline  vial,    we  l^^^kebili 
put  a  convenient  quantity  of  highly  reftified  vinous  fpirit  i  and  ftop- ^i/,-y,^  jwr 
pmg  the  vial  clofe,  we  fiifFered  it  to  remain  for  many  hours,  fometimes  fwminm. 

in  the  cold,  and  fometimes  in  the  fiui ;  but  perceived  not  that 
near  a  total  diiTolution  was  made  of  the  noftilucal  matter  j  even  one  of 
the  leiTer  fragments  appearing,  as  well  as  the  others,  undiiTolved  in 
the  bottom  of  it.  However,  iince  a  body  confifling  of  fuch  fubtile 
parts,  may  commimicate  many  of  them  to  a  contiguous  liquor,  with- 
out any  diminution  of  its  bulk,  obfervable  by  the  eye  •,  I  thought  fit 
to  try  what  effefts  this  body  had  upon  the  vinous  fpirit^ 

C  c  2  30.  And 
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Nat.Hist.      30.  And  firft,  I  obferved,  that  it  did  not  manifeftly  dilcolour  the 

liquor,  but  left^it  tranfparent  and  limpid,  as  before  -,  only  there  ap- 
peared fome  very  fmall  earthy  corpufcles,  like  duft  at  the  bottom  of 
the  liquor,  when  being  a  little  fhaken,  it  was  attentively  view'd, 

31.  We  did  not  obferve  that,  upon  unftopping  the  vial,  and  the 
reftored  commerce  between  the  inward  and  outward  air,  there  appear- 
ed any  fl^ime  or  luminous  exhalations,  as  is  ufual  upon  opening  vials- 
that  contain  the  liquid  aerial  no^liluca. 

32.  But  having,  in  a  dark  night,  dropt  a  little  of  this  impregnated 
fpirit  into  a  fmall  China  cup,  with  common  water  in  it  •,  tho'  the  fpirit 
neither  in  the  vial,  nor  in  its  pafTage  through  the  air,  difcloled  any 
degree  of  light,  yet  as  foon  as  ever  the  drops  came  to  touch  the  li- 
quor, they  would  be  as  it  were  kindled  by  the  cold  water,  and  afford 
little  flaihes  of  light,  more  vivid  than  the  noftiluca  it  felf^  giving  a 
fplendor  that  rendered  not  only  the  brims  of  the  cup,  but  many  of 
the  neighbouring  objefts  manifeflly  vifible.  Thefe  corulcations  had  the 
property  of  x)ther  lightning,  to  vaniih  almoft  as  foon  as  they  appear- 
ed J  nor  would  the  water,  that  produced  them,  by  being  agitated^ 
fliine'i  but  others  might  immediately  be  produced,  by  letting  frefh 
drops  fall  into  the  fame  water  j  upon  whole  (urface  they  feemed  to 
diifiife  themlelves;  and  they  would  fbmetimes  leave  thereon,  for  a 
little  while,  a  faintly  luminous  dim  or  membrane. 

1  alio  thought  fit  to  try,  whether  our  phenomenon  would  not  be 
produced  with  hot  water  as  well  as  with  cold^^  and  accordingly  found 
that  the  impregnated  Ipirit  of  wine  produced  rather  a  greater  than  a» 
lefs  light  in  hot  water  than  it  had  done  in  cold. 

33.  At  another  time,  having,  in  a  very  good  balance,  weighed  out. 
one  grain  of  our  noftiluca,  (firft  wiped  dry)  we  put  to  it,  at  leveral 
times,  that  it  might  the  better  diflblve,  above  two  thoufand  grains  of 
fpirit  of  wine,  that  would  burn  all  away  •,  and  yet,  which  may  feem. 
ftrange,  this  fmall  quantity  of  noftilucal  matter  did  fo  impregnate  all. 
the  liquor  put  upon  it^  that  tho'  nothing  of  luminous  appeared  in  the 
menftruum,  nor  in  any  exhalations  rifing  from  it,  if  the  vial  were  un-^ 
flopped,  or  the  liquor  poured  out  of  it  into  the  air  ^  yet  as  foon  as 
ever  'twas  dropt  into  common  water,  there  would  be  produced  a  vivid, 
appearance  of  light,  fuch  as  we  lately  mentioned. 

It  feemed  not  very  improbable,  that  thefe  fudden  and  vanifhing, 
flafhes  might,  in  great  part,  proceed  from  the  quick  difengagement 
and  extrufion  of  the  noftilucal  particles,  made  by  the  water  *^  which^ 
diluting  the  vinous  fpirit,  difabled  them  from  retaining  tie  luciferous. 
corpufcles  :  as  if  into  one  ounce  of  High  reftified  fpirit.  of  wine,  you- 
put  half  a  dram,  or  a  dram  of  camphire,  the  liquor  will  diflblve  it,, 
without  being  thereby  manifeftly  altered  as  to  colour  or  tranfparency  ;, 
but  if  you  drop  this  folution  into  common  water,  the  vinous  fpirit. 
will  immediately  diffufe  it  felf  into  the  I'quor,  and  let  go  the  cor-- 
jpufcles  of  the  camphire^  which  float  like  a  white  powder   upon  the 
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furface  of  the  wafer.  And,  accordingly,  our  impregnated  fpirit  of  wine  NAr.HisT. 
being  dropt  intofome  other  well  deflegmed  fpirit  of  wine,we  law  n©  light  ^^^/"WJ 
produced  •,  but  when  it  was  dropt  into  fpirit  of  fal-armoniac,  which 
leems  to  couiift  of  the  volatile  lalt  difTolved  in  the  phlegm  or  aque- 
ous liquor,  the  noftilucal  corpufcles  were  by  this  waterilh  part  freed 
from  the  vinous  Ipirit,  almoll  as  much  as  they  would  have  been  by 
common  water,  and  did,  accordingly,  ftiine  with  much  brisknefs. 

34.  And  after  having  brought  one  grain  of  our  fliining  matter  to     Afrtmpe 
impregnate  between  four  and  five  ounces  of  highly  reflifted  fpirit  ot  f^t^^^y  v 
wine,  which  did,  at  leaft,  two  thoufand  times  exceed  the  weight  of  the  ^%lj^^^^ 
noftilucal  fubftance  ^  I  prelum'd  that  this  very  parcel  of  fpirit  of  wine,  f,^^ 
wherein  it  was  already  diffuled  and  fcattered   iiito  fo  many  thoufand 
corpulcles,  as  fufficed  to  impregnate  all  the  liquor,  would  yet  commu- 
nicate to  a  large  quantity  of  water  particles   enow  to  make  it  ihuie,.- 
when  agitated.    Wherefore,  when  we  had  weighed  out,  in  a  very  exaik 
balance,  one  dram  of  our  impregnated  fpirit,  we  mixed  it  with,  and 
fliook  it  in  as  much  fair  water  as  we  thought  fit,  Cbut  not  all  at  once)^ 
till  we  had  to  our  dram  of  fpirit  of  wine,  put   above  fifty  time  its^ 
weight  of  water-,  and  this  fpirit  it  felf  weighing,  at  leaft,  two  thoufand 
times  as  muchas  the  noftilucal  matter,  wherewith 'twas  impregnated,  itr 
follows,  that  the  lingle   grain  of  icy  noililuca  was  able  to  diffufe  ir 
felf  through,  and   impregnate  full  a  hundred  thoufand  grains   of  li^^ 
quor,  fo  as  (when  duly   ordered^  to  make  it  luminous.     For  having 
prefently  after  the  laft  water  was  put  into  the  glaft,  ftopt  the  veifet 
ciole  with  a  cork,  and  ihaken  it  a  little  in  a  dark  place,  the  whole 
vial  appeared  to  be  full  of  light  •,  which  tho'  it  were  not  more  than  or-^ 
dinarily  intenfe,  yet  by  reafon  of  the  bulk  of  the  liquor,  made  a  glorious 
fliew,  and  dilcovered    many  of  the  neighbouring   objefls.    And  after 
we  had  done  fliaking  the  vial,  not  only  the  upper  part,  which  was- 
fiird  with   exhalations   and  vapours,  fhone    like    thole   other  liquid 
phofphori  form^rjiy  mentioned ;  but,  what  was  not  obferved  in  them^ 
the  water  it  fellThad  a   luminoufnefs,  tho?  of  an  inferior   degree,   of 
its  whole  mafs  •,    for  when  the  glafs  was  fhaken,    all  the  liquor  ap^- 
peared  to  ihine,  lb  that  we  could  plainly  fee  through  the  fides  of  the; 
veflel,  the  conical  figure  of  its  botttom. 

After  this,  I  profecuted  the  experiment  further,  increafihg  the  pro*^ 
portion  of  the  water  to  frefh  impregnated  fpirit  i^  and  found,  that  one* 
part  of  the  noftiluca,  being  firfl  difTolved  in  fpirit  of  wine,  and  af- 
terwards briskly  fhaken  into  a  convenient  quaiitity  of  water,  rend  re  A 
as  much  liquor  luminous,  as,  upon  calculation,,  amounted  tofourhun*- 
dred  thoufaiid  times  its  weight.  And  this  did  not  feem  to-  proceed 
from  the  irradiation  of  the  luminous  corpufcles  or  exhalations,  fhining: 
in  the  emp':y  fpace  at  the  top  of  the*  glafs;  becaufe  the  vial  was  \o 
»ear  fillM  with  liquor,  that  there  was  but  little  room  left  for  vapours  j; 
and  becaufe,  alfo,  the  vapours  that  playM  in  that  fpace,  ihone  but  very 
iiintly  2,aad  when. the  g^als  \^as.  at  xefimuch^  le&  than. a  miiiute,,the' 

light 
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Uat.Hist.  light  would  reach  hut  a  little  way  downwards  in  the  water,  and  yet 

was  there  (b  dim,  as  to  be  fcarce  difcernable.  But  in  our  experiment^ 
not  only  the  agitated  liquor  appeared  luminous  throughout,  but  the 
light  was  brisk. 

But  left  fome  fliould  think,  that  if  this  experiment  had  been  ftill 
further  profecuted,  the  luminoulnefs  w^uld  have  ftill  extended  to 
greater  quantities  of  water ;  I  fhall  add,  that  when  I  increafed 
the  proportion  of  this  liquor  to  the  noftilucal  matter,  to  be  diC- 
sperfed  through  it,  by  putting  in  near  three  or  four  ounces  of  wa- 
ter, more  than  I  gueffed  would  be  convenient  •,  the  luminous  matter 
leemed  to  be,  as  it  weie,  drowned  or  loft  in  fo  much  liquor  j  for  tho' 
we  gave  it  much  more  agitation  than  had,  in  the  former  experiments, 
produced  light ;  yet  no  luminoufnefs  at  all  appeared  in  the  frefli  fpirit : 
•and  fhaking  it  into  fuch  a  quantity  of  water,  as  I  thought  it  might 
•lerve  to  impregnate,  I  found  that  the  luminous  mafs  of  liquor,  there- 
by produced,  amounted  to  more  than  five  hundred  thoufand  times 
the  weight  of  the  no&ilucal  matter  difperfed  through  it ;  which  is  a 
▼ifible  expai^on  very  muck*greater  than,  1  think,  has  been  hitherto 
oblerved  in  any  corporeal  fiibftance  diflblved  in  a  vifible  liquor  ^  fince 
It  four  times  exceeds  that  I  made  with  cochineal,  and  which  has 
been  taken  notice  of  as  a  prodi^us  thing ;  one  part  of  the  co- 
chineal, having  in  that  experiment  produced  a  difcernable  colour  in 
an  hundred  twenty  five  thoufand  parts  of  water- 
But  I  here  only  deliver  the  manifelt  impregnation  of  the  water  it 
lelf,  which  is  a  grofs  and  tangible  liquor,  by  the  difperfed  particles  of 
the  noftilucal  matter;  and  have  made  no  efiimate  of  the  incomparably 
greater  expanfion  of  the  light,  thaft  from  the  matter  included  in  the 
vial,  illuminated  the  ambient  air,  to  a  coniiderable diftance  from  it; 
tho'  by  reafon  the  darkened  room  was  not  large,  I  was  difabled  to 
make  an  eftimate  how  far  the  enlightened  iJQphere  of  air  might  have 
extended. 

Be/ides,  this  experiment  was  not  favourably  made;  fince  we  purpofc- 
ly  weighed  out  fomewhat  lels  of  the  lucid  matter,  and  now  and  then 
tnore  of  the  water,  than  the  precife  quantities  our  calculation  fup- 
poles. 

And  laftly,  upon  learch  I  found,  that  the  grain  of  icy  phofphorus, 
iirft  put  into  the  fpirit  of  wine,  we  made  ufe  of  all  this  while,  was 
not,  tho'  after  fo  long  a  time,  totally  diflblved ;  a  fmall  fragment,  a- 
tnounting  to  about  an  eighth  part,  if  not  more,  remaining  at  the  bot- 
tom of  the  vial ;  upon  which  having  poured  fome  freih  fpirit  of  wine, 
and  kept  it  a  while  in  a  little  heat,  to  further  the  diflblution  ;  that 
liquor  grew  very  luminous,  when  dropt  into  common  water:  whence  it 
feemed  probable,  that  if  the  whole  grain  of  icy  phofphorus  had  been 
-dilfolved  at  firft  in  the  fpirit  of  wine,  it  would  have  impregnated 
above  fix  hundred  thoufand  times  its  weight  of  water^  fu/ficiently  to 
make  it  ihine. 

I  come 
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F  come  now  to  another  way,  by  which  I  thought  the  great  (ubtilty  Nat.Hist. 
of  parts  in  our  noftiiucal  matter  might  appear  with  good  advantage,    \     ^  ^ 

35.  We  carefully  weighed  out  a  Imall  lump  of  the  ihining  matter, 
amounting  to  three  grains ;  and  having  purpolely  broke  it  into  leveral 
lets  fragments,  perhaps  fix  or  feven,  we  laid  them  upon  a  flat-bot^ 
tom'd  glafs,  that  was  broader  at  the  top  than  the  bottom,  and  Ihal- 
low  too,  that  the  matter  might  be  more  fully  expofed  to  the  free  ain 
This  glafs  we  placed  in  a  fouth  window,  laying  it  very  fhelving,  that 
the  liquor  to  be  produced,  by  refolution  in  the  moifl:  air,  might 
prefencly  run  down,  and  not  hinder  the  free  evaporation  of  the 
remaining  matter.  The  veflel  being  thus  placed,  at  about  ten  of  the* 
clock  at  night,  all  the  fragments  of  the  nodiluca  ihone  briskly,  and 
fb  continued,  till  mofl  of  them  were  refolved  into  other  fubflances  ;: 
the  biggeft  of  them  continuing  ihining,  while  the  others  were  reduced 
to  fuch  a  fmallnefs,  that  they  would  fcarce  have  been  feen^  had  not 
their  own  light  made  them  vifible.  But  the  principal  thing,  in  this 
experiment  is,  that  fb  little  a  quantity  of  noftiiucal  matter,  continued. 
to  emit  vifible  fumes,  for  many  more  than  an  hundred  and  fifty 
hours  ^  and  this  with  circumflances  that  made  the  thing  more  flrange;^ 

For  firfl,  the  fmoke  was  not  only  vifible,,  butJ  manifeft  j   and  thatr 
as  well  in  the  night,  as  in  the  day^ 

Secondly,  the  feveral  parcels  of  matter  did  each  emit  thefe  fumes 
all  at  once,  as  if  it  were  from  fo  many  little  chimneys. 

Thirdly,  this  fmoke  was  fb  large,  and  withal  fo  tenacious,  thar 
it  would  eafilv  retain  the  form  of  Imoke,^  at  a  confiderable  diflance.- 
from  the  bodies  that  emitted  it  j  fo  that  as  I  walked  in  the  room, 
a  carelefs  look  towards  the  glafs  would  often  difcover  it^  and  feme- 
times  it  would  manifeflly  appear  at  a  diflance^,  that  I  efiimated  to 
be  near  a  foot  from  the  matter  which  afforded  it. 

Fourthly,.,  the  motion  of  the  fmoke  was  fwift,  conlidering  that  it* 
had  no  channel  to  affift  it :  and  it  was  not  always,  nor  for  the  moft^ 
part,  direftly  upwards,  but  fometimes  horizontal,  fometimes  down- 
wards, fbmetimes  towards  the  right  hand,  and  fometimes  towardsv 
the  left-,  as  if  the  motion  of  the  fumes  had-  been  determined  by 
the  fituation  of  thofe  parts  of  the  noftiiucal  fragment,  by  which  they- 
were-  emitted,  and  as  'twere  difcharged*  And  indeed,  I. thought,  t 
many  times  obferved  a  kind  of  palpitation,  or  efluation,  in  the- 
Mttle  ihining  fragments  v  which  I  gathered  from  the  apparent  great* 
inequality  in  the  plenty  of  the  fmoke  emitted  at  feveral  times  •,  all: 
of  them,  perhaps,  witnih  the  compafs  of  a  minute  or  two* 

And  lafHy^  even  in  the  latter  part  of  the  experiment,,  after  the^ 
fhinihg  matter   had   been  fo  long  expofed   to^^  the  air,  it  emitted  a 
ilrcmg  fmell  \   which  feemed  to.  he.  caufed:  by  odorous  exihalations^^ 
diftinftifrom:  the.vifible  fume^.. 


<!     .-.»  •  .    -», 


fiOO  Artificial  Thofphori. 


NAT.Htst.      3(f.  Now  as  T  had  fet  the  glafs,  and  kept  it  in  a  fhelving  pofture; 

I  thereby  preferred  the  laliue  part  of  the   ihining  matter,    a  liquor 
which  I  thought  fit  to  examine. 

In  order   to  this,   I  put  all   the  remaining  clear  liquor,    or  Caput 
mortuunty  into  a  fmall  concave  veffel  of  well-refined  filver.     And  our  li- 
quor   being,  in  this  veffel,  fet  upon  fome  fmall  coals  and  alhes,   did  not 
'evaporate  near  fo  eafily,  as  one  would  have  thought  ^  but  turned  into 
an  unftuous  fubftance,  of  a  dark  reddiih  colour  ^  wherefore,  we  placed 
the  veffel  upon  quick  coals,   that  by    their    brisk   heat  they  might 
make  the  liquor  boil,  and  tree  it  from  fuperfluous  moifture.    By  this 
means,  after  a  while,  it  was  reduced  to  a  fubftance,  that  afforded  us 
a  pretty  phenomenon.    For  the  boiling  liquor  crackled  like  a  handful 
of  bay-falt  caft  mto  the  fire;   and  whilft  thefe  cracklings  continued, 
which  they  did  much  longer  than  one  would  have  expefted,    they 
imitated  little  volleys  of  fliot,  not  only  in  the  great  number  of  the 
founds  they  made,  but  in  the  little  flafhes  that  accompanied  them  ; 
which,   when  the  fire  was  fomewhat  iiicreafed,   were  fo  many,    and 
followed  one  another  fo  faft,  that  they  appeared  to  make  up  a  con- 
tinued flame,  pleafant  to  behold. 

37.  I  had,  afterwards,  a  mind  to  make  fome  eftimate,  how  far  the 
breaking  of  the  fliining  matter  into  fragments,  and  the  conditions  of 
the  veflel,  contributed  to  the  quick  confumption  of  it.  To  this  pur- 
pofe,  we  took  a  lump  of  three  grains,  carefully  weighed  out,  and 
put  it  into  a  (mall  glafs  funnel,  whofe  upper  end  was  wide  and  capa- 
cious with  regard  to  the  lower  part,  which  was  exceeding  flender, 
that  the  noftiluca  might  have  air  both  above  and  often  below  j 
yet  the  matter  not  Aide  down,  till  it  were  fo  wafted,  as  to 
be  lefs  than  a  fmall  pin's  head.  A  veffel  of  this  fhape  I  chole  to 
make  ule  of,  that  I  might  catch  the  liquor,  that  would  be  afforded 
by  the  deliquation  of  our  icy  phofphorus-,  for  which  purpofe  the 
ffender  pipe  of  this  funnel  was  put  into  the  orifice  of  a  fmall  cylin- 
drical vial,  and  there  kept  in  a  quiet  place,  which  was  a  Ibuth  win- 
dow ;  from  whence  every  night,  after  I  was  in  bed,  I  caufed  it  to  be 
brought  into  my  chamber,  to  fee  if  it  continued  to  fliine.  By  which 
trials,  I  found  that  it  remained  luminous,  and  was  not  yet  lb  wafted, 
as  to  fall  quite  through  the  funnel  into  the  vial,  at  fomewhat  beyond 
the  end  of  the  fifteenth  day  ;  fo  that  it  continued  to  ftiine  for  three 
hundred  and  fixty  hours. 

What  has  been  hitherto  related,  may  juftly  make  a  man  reflefl-,' 
with  fome  wonder,  upon  the  ftrange  minutenefs  and  multitude  of 
parts,  that  are  crowded  together  in  our  noftilucal  matter  ^  if  we 
confider  what  a  multitude  of  luminous  beams  of  vifible  fmoke,  and 
of  odorable  effluvia,  fo  fmall  a  quantity  of  it  as  three  grains^  could 
inceffantly  afford  for  two  or  three  hundred  hours ;  leaving,  after  all 
this,  behind  it  above  three  times  its  weight,  (tor  fo  we  found  it 
to  be)    of  a  liquor,   which   it  felf  was  not   a  cadaverous  one  j    or, 
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what  it  looked  like,  common  water ;  but  was,  v^ery  probably,  impreg-  Nat.Hist* 
nated  with  many  laline  parts,  and  not  a  few  capable  of  fhining  %i^*%^^^^ 
briskly. 

38.  I  took  a  little  of  the  confiftent  ncfliluca,  and  having  broke  it.     The  trfjw. 
and,  as  its  brittlenels  would  permit,  fpread  it  here  and  there  upon  ^^'//^^  ^-(^^^ 
a  piece   of  folded  paper  •,    I    lighted  that  paper  at  the  flame  of  a  j^J  ^*  '^ 
candle,  and  obferved,  that  when  the  flame  reached  any  little  fragment 
of  the  fhining  matter,  it  would  take  fire,  and  burn  away  in  a  flaih* 
ing    and    very  fputtering   manner,   accompanied  with   noifej    almoll 
like  grains  or  falt-petre,  when  thrown  upon  a  live  coaL 

39*  I  obferved  alfo,  that  if  I  put  pieces  of  paper,  on  which  I  had 
placed  fbme  of  thefe  grains  of  nodilucal  matter,  upon  fome  embers 
covered  with  afhes  j  before  the  paper  it  felf  took  fire,  the  ihining 
matter  would  communicate  its  flame  to  the  contiguous  paper. 

40.  We  put  a  fragment  of  our  fhining  matter,  not  amounting  to  a 
grain,  into  half  a  (poonful,  or  lefs,  of  highly  reftified  fpirit  of  wine, 
and  kindling  that  liquor  with  the  flame  of  a  candle,  the  fpirit  burned 
away,  as  is  ufual,  in  a  flame  partly  yellow,  but  chiefly  blue :  and 
though  the  heat  of  the  filver-lpoon,  wherein  the  trial  was  made, 
quickly  melted  the  noftilucal  matter,  and  gave  it  a  globular  form  ; 
yet  it  continued  at  the  bottom,  without  manifeflly  mixing  with  the 
vinous  fpirit,  or  confiderably  altering  the  colour  of  its  flame.  But 
when  the  Ipirit  of  wine  was  all  confumed,  without  leaving  the 
leafl  phlegm  behind  it,  the  laft  drops  coming,  when  they  were 
aSually  kindled,  to  touch  the  fhining  matter,they  prelently  fet  it  on  fire ; 
but  itSxflime  was  very  different  from  that  of  the  vinous  fpirit:  for, 
befides  fbmewhat  odd  in  its  figure,  its  colour  was  not  at  all  blue, 
or  bluifh,  but  of  an  intenle  yellow;  and  burned  fo  fiercely,  and 
with  fo  vivid  a  light,  that  it  was  furprizing  to  behold  :  it  alfo  continued 
to  burn  for  a  pretty  while,  confidering  the  fmall  quantity  of  the  Com- 
buftible  matter.  And  whilfl  it  burned,  it  emitted  plenty  of  fmoke, 
that  feemed  to  be  darted  up  to  a  confiderable  height.  The  matter 
did  not  burn  all  away,  at  once,  but  left  a  kind  of  Caput  mortuum^  which 
lay  in  the  form  of  a  little  cake,  partly  of  a  deep  yellow,  and  partly 
of  a  fine  red.  This  matter  being  very  bulky,  in  proportion  to  what 
was  confumed,  I  proceeded  to  burn  it  after  another  manner,  till 
there  rsmained  only  fome  very  few  light  feces,  that  feemed  to  be  of 
the  fame  nature  with  thofe  in  the  following  experiment. 

4T.  We  took  a  fmall  fragment,  not  amounting  to  a  grain,  of  the 
noflilucal  matter,  and  putting  it  into  a  filver-fpoon,  we  cafi  upon  it 
the  fun-beams  collefted  by  a  fmall  burning  glafs ;  whereby  it  was  \ 
prefently  fet  on  fire,  and  afforded,  together  with  a  great  deal  of  fmole^ 
a  flame  exceeding  yellow,  and  fo  very  fierce  and  bright,  that  it  was 
confpicuous,  though,  the  window  being  purpofely  fet  open,  the 
beams  of  the  fun,  then  in  the  meridian,  were  fuffered  to  beat  full 
upon  it :    a    brisk  wind  alfb  blew  upon  it  without  extinguiihing  it* 
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iilAT.HisT..  At  the  bottom  of  the  fpoon,  the  expiring   flame  left  a   round  and 
o^^^Wi^  broad  Cofut   mortuumj     confiding   of  feveral  circles,    like  thote  of  a 

fardonyx,  the  largeft  whereof  was  white,  another  yellow,  jind  the 
third  red^  all  the  three,  colours  being  pleafant  and  vivid.  Some 
part  of  this  Caput  tnortuum^  being  freely  touched  by  the  air,  appeared 
combuftible-,  and  the  reft  being  left  in  the  fpoon,  that  the  air  m^'ght 
work  upon  it,  did,  for  the  moft  part,  foon  reiblve  it  felf  fer  deli-- 
quium  into  a  liquor,  almoft  as  fliarp  as  fpirit  of  falc  ;  the  reft  remain- 
ing a  light  black  feculency  ^  of  which,  becaufe  there  was  fo  very  little, 
we  could  make  no  trial.  But  fo  much  matter  could  not  be  left  un- 
fired,  unlefs  Ibmething  hindered  its  accenfion^  for  when  we  warily 
turned  over  the  little  cake  with  the  point  of  a  knife  i  the  under  part, 
\  being,  I  prefurae,  hot,  prefently  took  fire  upon  the  contafl:  of  the 
air,  and  flamed  away,  till  the  matter  was  almofl  totally  confumed. 

42.  We  put  two  grains  of  our  dried  noftilucal  matter  into  a  glafs 
mortar,   whofe    coldnefs    and  thicknefs  were  able  to  keep  it    from 
being  put  into  any  (enfible  heat,  by  the  operation  that  was  to  be  per- 
formed in  it  \   and  confequently,  from  communicating  any  heat  of  its 
own  to  the  noftilucal  matter.    This  we  pretty  briskly   rubbed  in  the 
mortar,  with   a  glafs  peftle  ;   but  though  it  was  thereby  brought  to 
ftiine  much  more  vividly  than  before,  yet  it  did  not  take  fire^  which 
I  was  apt  to  impute  to  the  great  coldnefs  of  the  glafs;  but  at  length 
it  took  fire,   and  began  to  burn  away  in  an  aftual  flame,  with  much 
finoke:     this,  however,  did  not  laft  fo  long  as  might  have  been  ex- 
pefted  ;    probably,  becaufe  the  veffrl   continued    fenfibly   cold ;    and 
perhaps    alfo,   becaufe  of  the  narrownefs,    and   depth  of  it,    which 
lomewhar    hindered   the   free    accefs   of  the   air ;    for  fome  matter, 
that  was  taken  out  on  the  peftle,  leemed   to  burn  better  than  that 
which  remained  in  the  mortar ;  and  this  being  extinguiflied,   was  once 
more  kindled  by   trituration;    but  foon  expiring  again,  could  not  by 
•  the  fame  means  be  re-kindled,  only  it  fhone  briskly. 
S^iriwuntf^       43.    If  our  phofphorus  be   for  any  time  preffed  hard  between  the 
*^*^.^*7"*'^ 'fingers,  or  apainft  a  board,     or    feme  fiicli  hard,    and  not  very   cold 
wiitbtk/n0i'  ^o^y>  ^t   ^v^'l  often  feel  actually   and  very  fenfibly   hot;    and  fome- 
%^,,  times  the  degree  of  heat  will  be  fo  vehement,  as  to  fcorch  the  skin, 

as  my  venturous  alliftant  found  feveral  times  to  his  pain ;  his  fingers 
being  almoft  covered  with  blifters,  railed  on  them  by  handling  our 
fliining  matter :  he  alfo  complained  to  me,  that,  though  he  had  been 
often  burned  on  other  occafions,  yet  he  found  blifters  excited  by  the 
I>hofpiiorus,  more  painful  than  others;  and  he  is  not  the  only  per- 
iWy  who  has  complained  of  finding  the  burns  made  with  this 
niatter,  to  be  more  tedious  and  difficult  of  cure  than  ordinary  ones. 
hutj  as  our  noiiiluca  .was  not  always  made  of  the  fame  matter, 
nor  with  care  equally  fuccefsful ;  fo  I  obferved  its  difpofition  to 
burn,  and  the  degrees  of  heat,  to  which  it  would  be  brought  by 
niotion,  to.  be. different  \    upon,  which' .  account,.  I   did  not .  find,    that 
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ibme  portions  of  it,    would  produce   thofe  hfgheF  effeSs  of  heat,  NAT.Hirt* 
that  others  did ;  befides,  thefe  higher  effefts  gradually  di&r'd  among 
themfelves. 

44.  And  accordmgly,  after  having  in  vain,  tried  to  fire  paper,  by 
prefling  and  rubbing  Ibme  of  our  phofphorus  upon  it  with  the 
blade  of  a  knife  •,  1  took  a  piece  of  fine  paper,  and  having  dry'd,  and 
warm'd  it  at  the  fire,  I  put  a  little  of  our  noftiluca  in  a  fold  of 
itj  and  rubbing  the  paper  between  my  hands,  though  there  was 
thereby  produced  a  confiderable  heat,  yet  it  did  not  reach  to  what 
I  defired  ^  but  continuing  a  little  while  to  rub  the  paper,  it  on  a 
fudden  took  fire,  and  blazed  out,  fo  that  it  would  have  burned  my 
hand,  had  it  not  been  guarded  by  a  thin  glove,  which  was  thereby. 
(torched,  and  in  part  ihrivelM  up.  After  the  fame  manner,  to  make 
the  experiment  the  more  certain,  I  fired  another  piece  of  paper. 

45,  To  try,  whether  our  phofphorus,  which  appeared  not  inferior  to 
that  of  Mr.  Kraffi\  would  (as  his  fbmetimes  did)  fire  gun-powder,; 
we  took  a  little  of  our  ihining  matter,  and  having  wiped  it  dry^  we 
put  it  upon  fbme  dry  gun-powder,  and  with  a  knife  preffed  it,  and 
in  fbme  fort  rubbed  it  upon  the  black  grains;  but  found,  that 
though  a  heat  were  produced,  and  fometimes  fuch  as  would  make 
ibme  of  the  corns  of  powder,  have  a  bluiih  flame,  yet  the  mixture 
would  not  go  off:  fo  that  the  affiftant,  to  whom  I  left  the  c^re  of 
repeating  the  experiment,  prefuming  it  would  not  fucceed,  fcrupled 
not  to  hold  his  head  over  it,  that  he  might  the  better  fee  what 
change  was  made  in  the  mixture  ;  but  then,  upon  a  fudden,  the 
powder  took  fire,  and  the  flame  fliooting  up,  burnt  his  hair. 

45.  The  fame  perlbn,  not  long  after,  bringing  me  fome  newly  diftill'ci 
grains  of  our  noftiluca,  covered  with  Ibme  of  the  ftiining  water,  th^t 
came  over  with  it,  he  unluckily  broke  the  glafs  in  his  pocket"; 
whereupon  the  heat  of  his  body,  increaled  by  the  motion  which  a 
long  walk  had  put  it  into,  fo  excited  the  matter,  fallen  out  of 
the  broken  vial,  that  it  burned  two  or  three  great  holes  in  his 
cloaths. 

47.  And  having  put  together  about  half  a  grain  of  our  dry  npftilucal 
matter,  and  fix  times  its  weight  of  common  flowers  of  fulphur,  th^y 
were  lodged  in  the  fold  of  a  piece  of  white  paper,  which  was  laid 
upon  a  boards  and  when  1  had  a  little  bruisM  and  rubbed  this  with 
the  haft  of  a  knife,  it  flione  through  the  intercepted  paper  very 
vividly,  but  did  no  more.  Wherefore,  fuipefting  that  the  want  of 
air  was  the  reafon  why  it  did'  not  burri^  1  operedrthe'  papv^r,  and 
found,  that  as  loon  as  the  air  had  accefs,  it  took  fire,  an^l  furioufly 
burned  the  paper  ;  and,  if  I  had  not  been  wary,  wou'd  have  burned  me 
too.  At  another  time,  in  making  the  lame  experiment,  the  iigiedients  * 
being  well  rubb'd  together  in  folded  paper,  though  before  the  paper 
was  difplaved  and  expofed  to  the  air,  they  did  not  kindle^  yet  upon 
contaft   with    the   air,    the    mixture    took    fii'e,    and.  llailied    away 
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)3at.Hist.  at  once,  with  a  great  blaze,  like  fired  gun-powder  j  onljr  the  flame  ap-i 
^00*^    peared  more  luminous, 

48.  The  higheft  effeft  of  the  heat  of  our  icy  noftiluca,  was  cafually  pro- 
duced by  my  affiftant  \  who,  being  defirous  to  try,  whether  fome  that 
was  newly  prepared,  were  good,  began  to  draw  letters  with  it,  upon  a 
piece  of  plank,   that  had  been  long  ufed  in  the  laboratory,  as  part  of 
a  ftove  •,  and,  chancing  to  prefs  the  matter  hard  upon  this  board,  that 
the  confiant  heat   ofthe  place  had  brought  to  an  unufual  degree  of 
drynefs,  he  found,  to  his  furprize,  that  he  had  not  only  fliining,  but 
burning  letters  j  the  lucid  matter  having  actually  let  on  fire  thofe  parts 
of  the  wood,  againft  which  he  had  ftrongly  prefled  it. 
Whithtrthi   .  49*  To  examine,  particularly,  what  family^  or  fort  of  fa  Its,  the  (a- 
fiiidnQBiiucs  line  part  of  our  noftilucal  matter  either  belong'd,  orhadmoft  relation 
kt^nsiksh\    to,  I  fufFered  a  little  of  it  to  refolve  pfr  deliquivm  into  a  clear  liquor, 
'^Jminul*      ^"^  ^^^"  m^^^  therewith  fome  ofthe  tryals,  by  which  I  ufually  ex- 
'  amine  what  fpecies  a  fait  belongs  to.  And  gueifing  this  liquor  by  the  tail, 
and  the  manner  wherein  it  was  made,  to  be  fbmewhat,  tho'  not  altoge- 
ther, of  the  nature  of  fpirit  of  fea-£alt;  I  dropt  a  little  of  it  upon  a 
convenient  proportion  of  fynip  of  violets,  and  found  that  it  turned  it 
not  green,  but  of  a  fine  carnation  colour.    I  found  alfb,  that  a  very 
little  of  our  liquor,  prefently  deftroy'd  the  blue  colour,  and  not  the 
other  of  a  tinaure  of  Lignum  nefbriticum. 

50.  I,  likewife,  put  (bme  of  this  liquor  of  the  noftiluca,  upon  filings 
of  copper ;  which,  being  thoroughly  drenchM^  and  Ibme  of  them  co- 
ver'd  with  it,  I  expofed  them  in  a  hollow  glals  for  two  or  three  days 
to  the  air :  and  by  this  means  had,  without  the  help  of  heat,  a  foJu- 
tion  of  fome  of  the  filings,  the  colour  of  which  feemed  to  partake  of 
green  and  blue. 

51.  To  make  the  faline  nature  of  this  liquor  the  more  raanifeft,  I 
put  fome  of  it  upon  powder  of  red  coral,  which  it  prefently  corroded 
With  noiie  and  froth  ^  and  putting  another  parcel  of  the  fame  liquor,, 
upon  fbme  dry  fait  of  tartar,  there  immediately  enfued  a  fierce  con- 
fliil  between  them,  whereby  fome  noife  and  much  froth  was  produ- 
t:ed;  fo  that  1  thought  it  needlefs  to  wafle  any  more  of  the  noftilu- 
^al  matter,  to  make  it  farther  apparent,  that  cur  liquor  was  not,  as 
mofi  chymifh  would  have  expefted,  of  an  urinous  nature,  but  be- 
long'd to  the  family  of  acid  falts;  and  feemed  to  be  near  of  kin  to  that 
branch  of  them,  to  which  the  fpirit uous  part  of  common  or  fea-falt 
belongs. 

nenmcnmtf  52.  I  put  fbme  of  our  dry  pholphorus  into  a  clear  vial,  able  to 
\!3*'' ph^^horus  j^Qid  about  an  ounce  of  water ;  and  having  very  carefully  clofed  this. 
miu'^Byfaih  g'^^^>  ^  '^^^  ^^  ^i\Ae^  and  oblerved  it  to  continue  to  fhine  for  fbme 
(d,  few  days  \  after  which  the  light  manifeftly  decayed,.and  foon  after  quire 

difappeared  •  tho'  I  thought  it  poiSble,  that  it  did  not  expire  fo  foon 
as  it  ceafed  to  be  vifible  •,  becaufe  the  whitifh  fumes,  emitted  by  the 
.matter,  whilfi  it  continued  to  ihine,,  had  covered  the  infide  of  the 
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glafs,  with  a  kind  of  whitilh  foot,  that,  at  length,  darkening  if,  might  NAT,H?yr, 

well  hinder  a  faint  light  from  pervading  the  veiiel,  and  reaching   the 

eye.     But  it  feems,    that  the  air  included  with  the  phofphorus,  either 

had  fome  vital  fubftance  fif  1  may  fo  call  \t)  preyed  upon  thereby,  or 

elfe  was  by  the  fumes  of  the  phofphorus,  to  name  no  other  poffibler 

ways,  tamed,  and   rendred  at  length  unfit  to  continue  the  particular 

flame  of  our  noftiluca. 

53.  Yet  to  purfue  the  defign  of  makfng  a  light  more  lafting  thara- 
ordinary,  by  keeping  the  matter  from  the  external  ah*  j  1  took  Ibme  of 
our  noftilucal  matter,  that  came  over  with  the  aqueous,  from  whidv 
'twas  not  fo  eafily  feparable,  but  that  I  thought  it  beft  to  leave  them 
together,  (in  regard  that  it  flione  fo  well,  that  it  might  pafs  for  an 
excellent  portion  of  the  aerial  ncftiluca*, )  and  this  we.  fealed  up  in  a 
glafs-egg  (whofe  bottom  had  been  made  fiat)  and  fetting  it  in  a  place, 
where  it  would  be  frequently  in  my  eye,  I  obferved  It  from  time  to 
time,  efpecially  at  night,  and  found  it  continue  to  Ihine  for  a  week,  or 
longer  i  and  this  with  fo  little  decay  of  light,  that  I  was  furprized, 
when,  coming  in  the  night-time  to  look  upon  it,  1  found  it  to  ihine 
no  more  \  efpecially  fince  I  could  not  reftore  any  manifeft  light  to  it, 
cither  by  agitation,  or  by  moderately  warming  the  fealed  glafs,.  that 

contained  it» 

54.  After  many  obfervations  made  of  the  degrees  of  light,  that  our 
icy  noQiluca  afforded,  as  'twere  of  its  own  accord^  without  external* 
heat  J  I  thought  fit  to  try,  whether,  by  the  application  of  a  moderate 
heat  of  the  fire,  the  light  might  not  be  much  invigorated,  and  perhaps 
the  phofphorus  it  felf  be  brought  aflua-Ily  to  kindle,  even  in  a  clolfe^ 
veffel.     We  took,  therefore,  fome  grains  of  our  confiflent  pholpho^ 
rus,  and  pirt  them  into  a  round  glafs-egg,   fomewhat  larger  than  aa- 
ordinary  hen-^gg,  fitted  with   a  ftem  of  a  proportionable  bignefs,  atid^ 
about  two  thirds  of  a  foot  long.    This  being  hermetically  Ibaled  up,., 
the  round  part  of  it  was  warily,  and,  by  degrees,  warmed  at  the  fire'j. 
and  then  we  inftantly  removed  it  into  a  dark  place,  wliere  the  inclu*. 
ded  matter,  not  only  flione  much  more  vividly  than  before  it  was  heat- 
ed   but  fome  portions  of  it  were  brought  to  an  aftual  flame  ^  as  ap-- 
peared  both  by  the  radiant  fplendor  of  the  burning  matter,  and   by 
the  condition  of  the  fmoke  it  emitted  ^  and  yet  more  mani}eftly,  by 
the  intenfe  heat  which  the  flaming  part  of  the  matter,  communicated 
to  that  part  of  the  glafs  whereto  it  adhered-  for  ther^;  the  veffel 
was  not  to  be  fo  much  as  touched  without  inconvenience :  and  when 
this  flame  expired',  which  it  did  after  no  long  time,   the  portion  of 
the  matter,,  lately  kindled,  no  more  fhone  or  burnt  as  before;    but' 
was  reduced  to  the  condition  of  the  reft  of  the  noftilucal  matter,  to- 
gether with  which  it,  for  a  while,  retained  a  conftderable  degree   of 
light,  upon  account  of  the  heat  it  had  been  expos'd  to,  over  and^  a- 
hove  that  luminoufneC)  which  ordinarily,  belonged  toi:.. 

T!hisi 
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Nat.Hist.      This  experiment  appeared  fo  ftrange,  and  was  fb  delightful,  that, 
w^^'V'^^  to  gratify  the  curiout?,  and  purlue   my    own  defign,  'twas    repeated 

within  the  compafs  of  a  month  or  two,  between  twenty  and  thirty 
times  ^  the  fame  matter  being  ftill  kept  in  the  fame  velfel :  tho',  by  be- 
ing melted,  and  in  great  pare  fublimed  by  its  frequent  approaches  to 
the  fire,  it  was  divided  into  feveral  parcels.     But  that  made  the  expe« 
riment  lb  much  the  more  plealant,  in  regard  that  fometimes  more  than 
one,  or,  perhaps,  than  two  portions  of  the  matter  would  feem  to  burn 
at  once.    This  was  looked  upon  as   a    very  new  and   fcarce  credible 
thing,  that  a  perlbn  fliould  be  able  to  bring  a  body  to  burn  with  an  atlual 
flame,    and  for  no  inconfiderable  time,  in  a  glafs  hermetically  fealed, 
and  not  larue  neither.    But  after  we  had  made  many   trials,   in  the 
above  mentioned  glafs,   there  happened   a  phenomenon,     which  gave 
me    fome   fufpicion,    that  it  was   not    then    aftually  fealed ;  tho'  it 
did  not  appear,  but   that  it  had  been  very  well   fealed   at  firft,  and 
might  continue  fo-  during  feveral  try als :  for  after  this   fufpicion,  we 
ulcd  the  glafs  ten  or  twelve  times,  or,  perhaps,  oftener,  to  make  the 
recited  experiment  ^  and  after  all  thofe,  we  could  perceive  no  crack  or 
flaw  in  the  ball  or  ftem  of  the  glafs ;  and  found  it  difficult  to  get  in 
the  poiiit  of  a   fmall  pin  into  a  little  hole,    which  we  either   found, 
or,  by  endeavouring  to  find,    made  at  the  apex.     However,  by   the 
things  formerly  related,  it  appeared,  that  our  noftilucal  fnatter  would 
burn  with  lefs  vent, by  great  odds,  than  other  fewel  known  to  us-,  and 
that  a  fmall  quantity  may  be  made  to  burn  and  fhine  longer  than  one 
would  expeft.     And  we  were  encouraged    by  what  we  faw,  to  hope, 
that  if  a  more  confiderable  quantity  of  matter  were  put  into  a  conveni- 
.eiitly  fhnped  glafs,  and  affifted  with  other  friendly  circumftances,  efpe- 
cially  if  the  luminouliiefs  could  be  a  little  heightened,   it  might  be  ren- 
dred  uleful  in  fliips,  and  magazines  of  powder. 

I  muft  not  omit,  that  fometimes   there  appeared  a   little  liquor  in 
th's  glafs,  and  that  the  reft  of  the  matter,  by  the  repeated  operations 
of  the  fire,  was  turned  to  a  red  colour,  which  it  yet  retains. 
In  water.     -     5s*  I  put  two  grains  of  our  icy  noftiluca  into  a  fmall  glafs-egg,  and 
.pour'd  a  pretty  quantity  of  water  on  it:  we  heated  the  liquor  well,  yet 
without  making  it  boil,  and  thereby  melted  the   little  fragments    of 
folid  matter,  and  made  them  flow  into  one  liquid  mafs,  that  kept  it 
felfat  the  bottom,  diftinit  from  the  water.    This  done,  we  prefently  re- 
moved the  glafs  into  a  dark  place,  and  pouring  out  the  water,  we  ob- 
.lervM,  thatasfoon  as  the  air  came  to  touch  the  noftilucal  matter,  it 
Itemed  to  be  kindled  into  an  actual  flame,  that  afforded  a  very  vivid 
liaht ;  which  fhews,  that  a  kind  of  fire  may  be  kept  under  water,  as  long 
as  one  pleales,  without  fcnfibly  burning-,  and  yet  in  a  moment,  upon  the 
bare  removal  of  the  water,  manifeft  it  lelf  in  the  form  of  aftual  fire. 
.That  our  fhining  fubftance  was  of  this  nature  appeared  evident,  be- 
cralb  tiie  w:iter,  being  poured  out  fomewhat  too  haftily,  carried  alon^ 
with  it,  which  I  did  not  intend  it  {hould,  the  whole  mafs  of  the  nodi- 

lucal 
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lucal  matter-,    and  this,  by  its  fall  into  the  filver  cnp,   employed  to  Nat.Hist* 
receive  the  liquor,    was  divided  into  two  or  three  parts,  which  com-  v.^'^V^i-^ 
ihg  to  a  fuller  contafl:  with    the   air,    blazed    out  much  more   than 
when  they  were  in  the  glafs,   and  afforded  us  a  delightful  fpeflacle  j 
for  the  flame   burned   upon   the  water  with  much  light  and  fierce- 
nefs,  and  aftrange  deal  of  linoke ;    between  whiles  fputtering  with  a 
noife,  like  that  of  falt-petre  made  to  burn  upon  a  live  coal.    Thefe  flames 
continued  upon  the  water  for   a  pretty  while  *,  and  after  their  extin- 
aion,  looking  into  the  filver  cup,  we  found  feveral  flakes  oi^  a  reddiih-, 
matter,    that  lay  at  the  bottom  of  the  water  ^   and  the  fide  of  the 
filver   cup,   that  was  next    to   the  liquor,    looked  almoft  as   if  fine 
brick-duft  had  been  ftrewed  upon  it. 

56.  We  took  two  or  three  grains  of  our  matter,  and  put  it  into    n^  0  gjmfs  $f 
a  vial,  of  an  almoft  fpherical  figure,  capable  of  holding  about  twelve  *  p^rticulst- 
ounces  of  water:    this  vial  was  made  of  fine  glafs,  of  a  very  pleafant  ^''**^- 
colour,  participating  of  thofe  called  orange  and  aurora  •,  but  the  lucid 

matter  being  fhut  up  in  it,  and  carried  into  a  dark  room,  did  not- 
appear  through  the  glafs  to  be  confiderably  altered  in  colour. 
And  becaufe  I  imputed  this  partly  to  the  fmalnels  of  the  fragment  of 
the  phofphorus,  with  regard  to  the  capacity  of  the  vcffel,  throiijrlv 
which  it  would  give  no  more  than  a  faint  light ,  1  caulcd  the 
glafs  to  be  confiderably  heated,  and  then  brought  it  into  a  dark 
room  \  where,  as  loon  as  'twas  come,  the  included  matter  fecmcd  to 
be  aftually  flaming,  and  the  trajefted  rays  appeared  of  an  unuliial 
and  glorious  colour  i^  the  light  being  fo  confiderable,  that  it  made 
feveral  bodies  difl:infl:ly  vifible,  at  a  confiderable  diftancc  from  the 
glafs:  and  wc  judiicd  that  by  the  help  of  it  a  book  of  a  good 
print  might  have  been  eafily  read.  But  this  light,  which  was  the 
greateft  we  had,  till  then,  produced  with  our  phofphorus,  d'd  not 
laft  long  in  its  vigour  \  gradually  dccayin;;,  till,  in  a  fhort  time,  it 
came  to  little  mo'-e  than  thv:  ufual  fplcndor  of  the  noctilucal  matter. 

57.  The  little  vial,    wherein  the   notlilucal  matter  and  feme    oil  of  tnoilcfmaot.^ 
m.ace   were  included,    havini:^  been  fct  afidc   as    ufeleis,   I    afterwards 

chanced  to  cafe  my  eye  on  it^  and  to  try,  v/hether  the  unfuccefslul ' 
experiment  I  had  made  be  ore,  was  not  of  the  contingent  kind ; 
there  being  a  dark  corner  in  the  room,  I  carried  the  vial  thith:r  ^ 
and  although  it  were  yet  broad  day,  1  was  fomevvhat  furprized, 
upon  unftopping  it,  to  find  the  included  matter  immediately  afford 
a  v^'gorous  light,  which  put  me  aitcrvvarus  upon  repeating  the 
experiment  at  different  times,  which  I  did  with  the  like  fuccefs,  vfith- 
out  being  able  to  determine  the  caule  of  th's  odd  phenomenon. 

58.  We   kept   in  a   fmall  receiver,    a  parcel   of  conf  ftent  noft'luca,      Musi  fn 
in  which  my  affiflant  told  me,    he  had   met  with  a   ftrange  pheno-  J*^^jf''.%'^7" 
m:non,    that    feemeJ  to  appear   by  chance..    This    receiver   1    ^<^^k /^/^ J^y/wr!*.^ 
irtto  my  cuftody,  and  pouring  out  the  common  water,  with  which  the 

Iplcudid  matter  wa5  kept  covered,.  ^  to  hinder  it.  from  jBtamiiig  away, 

we . 
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Kat^Hisx^  urc  obfcrred  no  other  change,  than  that,   upon  the  removal  of  the 

water,  and  the  contaft  of  the  air,  the  noiHluca  would  immediately 
fliine,  and  continue  to  do  fb,  till  we  thought  fit  to  extinguiih  it,  by 
pouring  water  on  it  again. 

This  being  done  in  the  morning,  I  confidered  on  the  following 
aight,  that  the  receiver  having  been  kept  in  the  laboratory,  which 
being  a  very  warm  place,  'twas  but  fit,  in  order  to  make  the  trial  a 
fair  one,  to  bring  the  Ihining  matter  to  as  great  a  warmth,  as  it 
had  in  the  laboratory,  where  it  exhibited  the  phenomenon  I  was 
delirous  to  fee.  Having,  then,  caufed  the  receiver,  with  the  water 
ki  it,  to  be  held  in  a  hot  place,  till  the  liquor  had  attained  a  fit 
degree  of  warmth,  we  poured  out  the  water  •,  and  within  a  minute 
or  two  after,  had  the  pleaflire  to  lee,  that  the  confiftent  matter, 
notwithftanding  the  wetnefs  that,  in  probability,  the  water  had  left 
on  it,  did,  upon  contaft  with  the  air,  take  fire  of  it  felf,  not  without 
©oife,  and  burn  with  a  manifeft  and  aftual  flame.  But  before  we 
•could  pour  in  water  to  quench  the  fire,  the  violence  of  the  flame^ 
bad  broke  the  receiver,  which  was  thxk ;  and  thrown  off  a  piece 
above  half  as  broad  as  the  palm  of  one's  hand  j  by  which  unlucky 
accident  we  were  hindred  from  endeavouring  to  try,  whether  we  could, 
by  repeated  experiments,  difcover  the  caufe  of  the  appearing  contingency 
oJFthis  odd  phenomenon. 
7te  wsy  9f     At  kngth  we  come   to  give   the  method  of  preparing  our  nofti- 

prefsring  tbi     Juca. 

But,  I.  I  will  not  pofitively  affirm,  that  the  matter  I  employed 
is  the  very  fame  that  was  made  i\(h  of  by  the  ingenious  German 
chymifts  in  their  nottiluca  j  for  fome  inquifitive  men  have  toJd 
me,  that  the  Germans  mix  two  or  more  diftillable  materials ;  whereas 
I  employed  but  one  fubftance  capable  of  diftillation.  2.  Tho'  the 
foregoing  obfervations  were  commonly  made  upon  that  fubftance, 
which,  I  gucfs,  to  be,  at  leaft,  the  chief  employed  by  the  Germans  ^ 
yet  I  fiift  thought,  and  upon  my  firft  trial  found,  that  'tis  poflible 
to  make  a  noiUluca  of  a  dry  and  pulverable  fubftance,  which,  for 
ought  1  can  guefs,  was  never  employed  by  Mr.  Krafr,  or  thofe  from 
whom  he  had  his  fecret.  And  be  files  this  fecond  fort  of  pholl 
phoms,  we  made  a  third,  which  was  obtained  from  a  material,  that  ne- 
ver had  been  either  a  part,  or  an  excrement  of  a  human  body  •, 
nor  was  mixed  with  any  th'ng  that  had  been  fo.  3.  To  name  the 
matter,  tho'  ever  fo  explicitly,  wou'd  not,  in  my  cp'nicn,  have 
fufficed  to  inform  thofe  who  wou'd  work  upon  it ;  for  chymifts 
themfclves  would,  in  all  probability,  work,  as  hitherto,  en  other 
occafions,  they  have  done,  upon  the  volatile  and  faline,  which  they 
prcliime  to  be  the  only  fpirituous  and  noble  parts  of  the  concrete^ 
throvvr'ng  away  the  reft  as  ufclcfs  and  abominable.  4.  I  think  fit 
to  give  notice,   tliat  having  employed  the  material  of  cur  ncftiluca, 

with- 
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Srvithoiit  previous  fenneiitation  or  putrcfeftion,  tho'  it  tv^^  'proceeded  ]SIat.Hist* 
with  after  the   fame  manner^    with  that  whereby    we  obtained  our  v^'-V'Si^ 
fliining  fubftance  j   and  tho'  it  afforded   a  fubftance,  for  colour  and 
confiftence  not  unlike  our  luctferous  matter  \  yet  I  could  not  find  that 
it  would  ftiinc  at  all.    And,  indeed,  there  are  fo  many  ciraimftance^  ^ 
that  may  make  the  experiment  mifcarry,  that  he  who  fliall,   at  the 
firft  attempt,  fuccced  in  preparing  this  liquor,  mull  be  a  very  skilfol, 
or  a  very  lucky  operator.      Laftly,  that  it  may  appear,   as  well  by 
the  very  different  preparations,  as  by  the  different  phenomena  of  the 
Jhofphoras  hirmeticm,  and  of  the  aerial  noftiluca,  that  there  is  a  great 
dilparity  between   tliofe   hicid'  bodies  j    I  fhall  here  add  the  way  We     jfttd  Ai 
employed  to  make  either  the  Phoffhorm  Balduini,   or  feme  other   like  Phosph^- 
it,  as  it  was  praftifed   in  my  ftimaces.      A  diffolution  being  made  of  *u*hx      * 
fine  white  chalk  in  good  fpirit  of  nitre,  or  cW^Xi  Aqua  fortisy  it  is  to 
be  filtred  thro'  cap-paper  ^   and  the  clear  folution   to  be  evaporated, 
till  there  remains  a  dry  lubftancej   with  this  white  calx  you  are  to 
overlay   the    inlide   of  fome  veffel,  made  of  good  earth,   that  will 
^endure  the  fire,    and  of  a  round  figure,   which    is    more  convenient 
than  thitt  of  ordinary  crucibles ;  and  to  the  matter  contained  in  thi5 
veffel,  you  are  to  give,  tor  about  half  an  hour,  or  an  hour,  accord- 
ing to  the  largenefs  of  it,  and  other  circurafl:ance§,  a  due  degree  of 
fire,  which  'tis  not  eafy  to  hit,    and  which  ordinarily  requires  a  con- 
veniently fhaped  veffel,  whereby   the  flame  or  heat  may  be  reverbe- 
rated, till  you   perceive  the  matter  to  have  acquired  a  difpofition  to 
retain  the  Jight  j    and  then  the  earthen  veffel,  which  ufually  ought 
to  be  fbmewhat  fhallow,  and  not  to  exceed  many  inches  in  diameter, 
is  to  have  a  cover  of  fine  glafs  or  cryital,  carefully  cemented  on  it, 
to  preferve  it  from  its  great  enemy^  the  air. 

Wc   took    a  large  quantity  of  human  urine,  that  had  been  for  a     rt#  fm^i 
competent  time  digefted    or    putrefied.     This   we    diflifled    with    a  fir  ^ep»ing 
moderate  heat,  till  the  fpirituous  parts  were  drawn  off*-,    after  which,  ^^*^'*'  ••" 
the  fuperfiuous  moifhire  alfo  was  evaporated,  till  the  remaining  fub-      *^*' 
•ftance  became  of  the  confiflence  of  a  thick  fynip,  or  a  thin  extra£l  ^ 
and  this  being  well  incorporated  with  about  thrice  its  weight  of  fine 
white  fand,  the  mixture  was  put   into  a  flrong  retort  ^    whereto  we 
joined  a  large  receiver,    in    great  part    filled  with  water.    Then,  the 
two  veffels  being  carefully  luted  together,  a  naked  fire  was  gradually 
admin^lcr'd  for  five  or  fix  hours  •,  that  aU>  which  was  either  phlegma- 
tic, or   otherwifc  volatile,  might  come   over    firft.      When  this  was 
done,  the    fire   was  increaled  ^    and    at    length,  for  five  or  fix  hours, 
made    as  ftrong   and  intenle,   as  the  furnace,    a  good  one,   was  ca- 
pable   of  giving.     By  this  means    there   came  over   plenty  of  white 
fumes,    almoft  like   thofe   tliat    appear  in  the  diftillation  of  oil    of 
iritriol ;     and    when  thefe  fumes  were  paft,    and    the   receiver  grew 
clear,  they  were  after  a  while  luccecded  by  another  fort,  which  leemcd 
in  the  receiver  to  give  a  faint,  bluifh  light,  almofl  like  that  of  little. 

Vol.  III.  E  e  burn- 
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Nat^Hist.  burning  matches  dipped  in  fulphur.    And  laft  of  all,  the  fire  being 
u/"^\rVj  very  vehement,  there  paffed  over  another  liibftance,  that  was  judged 

more  ponderous  than  the  former,  becaufe  much  of  it  fell  thro'  the 

water  to  the  bottom  of  the  receiver  i  whence  being  taken,  it  appeared, 

by  feveral  effeils,  ^and  »other  phenomena,  to  be  of  a  lucid  nature*. 

Bxperimtntf      I  ftall  here,  for  the  relation  of  the  fubjeftj^  add  a  few  experiments, 

^$uf  expl§-    made  to  Ihew  the  nature  of  exploiions. 

'^'*''  ^       Having  put  one  ounce  of  fpirit  of  nitre,   fo  ftrong,  that  its  fumes 

mtbtbefpi'  jxiade   the  upper  part  of  the  containing  glafs  always  reddifti,   into  a 
Its  of  mtre,   ^jqI^.j^^^ j^     ^^-^j^   ^  l^j^g.  j^^j^^    ^^^  |.q   contain    twelve   or  fixteen 

times  as  much  •,  we  caufed  an  equal  weight  of  highly  reftified  fpirit 
of  wine  to  be  taken  •,  and  a  little  of  it  being  put  to  the  fpirit  of 
nitre,  it  prefently  made  fo  ftrong  and  qiiick  an  explofion,  that  fome 
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"^  Dr.  WmU  tells  us,  that  Mr.  Biyh  find- 
ing,    that    urine    yielded    but    t    very 
fintll  Quantity    of    phofphoniSy    impor- 
tuned him   to  look  out  tor   fome  other 
fiibje6^y  that  might  afford  it  in   greater 
plenty ;    upon  which   he  caufed,  in  the 
lummer-time,  a  piece  of  dry   matter  to 
be  dug  up  in  the  fields^    where  night* 
men  emptied  their  veflcls;  and  bnak- 
ing  it  in  the  dark,   a  great  number  of 
fmall  particles  of  phofphorus    appeared 
therein.    This  matter  the  Dr.  immediate- 
ly? carried  to  Mr.  Boyle^   and  Mr.  Bilgsr^ 
the   chymift,    went  prefently    to  work 
up  by  Mr.  Styles  dire&ion  ;    but  could 
make  very  little  or  no  phofphorus  from 
it,    till    another  material    was    added- 
thereto    in    difiillation :     and    then    he 
made  it  in  fuch  plenty,  that  felling  large 
quantities   at  fix   guinea's,  or  fix  lAuit 
tiOrst  the  ounce ;  he foon became  rich, 
and  left  BtgUtttl,    Phllof.  Tr0f^.  N*.  314. 
p.  69. 

'Tis  very  remarkable,  what  pains  and 
coft  the  judicious  M.  Homhirgy  beftowed 
upon  human  excrement,  in  order  ra 
didil  from  it  a  fine,  clear,  limpid  oil) 
without  any  ill  fcent ;  by  means  where* 
of,  he  hoped  to  fix  common  mercury 
into  pure  Alver.  Afrer  many  laborious 
procefles,  he,  at  length,  obtained  fuch 
an  oil ;  but  it  friled  in  fixing  the  mer- 
cury. This,  however,  lead  him  to  dif^ 
cover  an  excellent  phofphorus,  which, 
yields  its  light  witnout  any  fri&ion, 
application  of  heat,  or  mixture  with  any 
other  body;  and  that  as  weH  by^  night, 
as  by  dav.  This  phofphorus-  is  a  pow- 
der, made:  from   e^ul  prts  of  humaa 


dung,  and  roch  alum,  mixed  together, 
dry'd  and  prepared  by  a  particular  pro* 
cefs,  which  the  author  deicribes  at  largo. 
The  colour  of  it  is  black,  brown,  red, 
green,  yellow,  or  white,  according  to 
die  vei&l,  and  the  degree  of  fire  ufed 
in  the  preparation.  It  begins  to  flame 
as  foon  as  ever  it  isexpofed  to  the  air, 
and  fets  fire  to  any  combuftible  matter 
whereon  'tis  laid ;  and  muft,  therefore, 
be  kept  in  the  fame  glafs  wherein  *tis 
made  f  for  to  put  it  out  of  one  vefFel- 
into  another,  or  return  any  parcel  of  it 
back  into  the  fame,  wou'd  let  it  all  on 
fire.  See  the  French  Memelrs,  A.  171 1. 
p.  ^^—59.  and  307—31^. 

The  ume  author  prepared  three  forts 
of  phofphorus ;  one  that  would  fet  com- 
buftible materials  on  fire,  without  ap- 
pearing it  felf  in  fitme ;  another,  which 
gives  fire  andflime  like  a  burning  coal ; 
and  a  third,  which  would  burn  and 
flame  like  a  lighted  taper;  and  thefe 
only  differed  according  to  the  degree  of 
fire^and  the  quantity. of  alum  eniployed  in 
their  refpeQive  preparations.  The  fun's 
rays,  or  the  moifture  of  the  air,  gra- 
duall]^  admitted  into  this  powder,  would 
fpoil  it  f  and  it  muft,  therefore,  be  kept* 
in  a  dry,  dark  place.  M.  Lemery  having 
fuccefilvely  fubftituted  feveral  material 
for  the  human  dung,  employed  in  this 
preparation,  found,  that  almoft  any 
animal,  or  vegetable  material,  would 
(crve  in  its  ftead  ;  as  the  yolks  of  eggs, 
wbeat*flbwer,  &c.  with  different  propor- 
tions of  alum.  Stt  Mtmelr.  de  Tjlest/.  A^ 
1714-  fi*  5*0* 
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of  it  flew  out  of  the  glafs,  and  hit  againft  the  cieling  of  the  room ;  Nat.Hist. 
and  falling  upon  the  face  of  him  who  held  the  glafs,  made  him  v^^V^^^*^ 
think  fire  had  fallen  thereon  j  but  ordering  him  to  proceed  more 
warily,  he  put  into  the  bolt-head  only  part  of  a  fpoonful  of  fpirit 
of  wine  at  a  time  \  yet  at  many  of  thefe  affufions,  there  would  be 
a  great  noife,  as  of  an  ebullition  produced,  tho'  no  quantity  of  froth  \  and 
this  was  accompanied  with  fo  great  a  heat,  that  I  could  not  hold  the 
glals  in  my  hand  j  when  immediately  there  would  ifTue  out  a  large 
red  fmoke,  to  which,  when  I  caus'd  a  lighted  candle  to  be  held,  tho* 
at  half  a  foot  diftance  from  the  top  of  the  bolt-head,  it  would  pre- 
fently  take  i&re,  and  bum  at  the  top  of  the  glafs,  like  a  flame  at 
the  upper  end  of  a  candle  •,  till  I  caus'd  it  to  be  blown  out,  that 
frefli  fpirit  of  wine  might  be  poured  in  j  which  being  all  mixed  with 
the  other  liquor,  the  heat  and  conflifl:  ceafed.  To  ihew  that  the 
noife  and  ebullition  produced  in  this  mixture,  is  not  unattended  with 
a  brisk,  expanfive,  or  explofive  motion,  we  put  an  ounce  of  the 
firong  fpirit  of  nitre  above-mentioned,  into  a  moderately  large  bolt- 
head,  fumiflied  with  a  proportionable  flrem,  over  the  orifice,  whereof 
we  fbrongly  tied  by  the  neck  a  thin  bladder,  out  of  which  moft  part 
of  the  air  had  been  fqueez'd,  and  into  which  we  had  conveyed  a 
Ihiall  vial,  containing  a  little  highly  reftified  Ipirit  of  wine.  Then  this 
vial,  that  before  was  clofed  with  a  cork,  being  unftopp'd,  without 
untying  or  taking  off  the  bladder;  a  finall  quantity,  by  guefs  not 
a  quarter  of  a  Ipoonful,  of  the  fpirit  of  wine,  was  made  to  run 
down  into  the  fpirit  of  nitre  \  where  it  prefently  produced  a  great 
heat  and  commotion,  and  blew  up  the  bladder  as  far  as  it  would  well 
fkretch ;  filling  alfo  the  ftem  and  cavity  of  the  glafs  with  very  red 
flimes ;  which  prefently  after  forced  their  way  into  the  open  air,  in 
which  they  long  continued  to  afcend  in  the  form  of  an  orange-coloured 
Imoke. 

I  have  more  than  once  taken  flrong  oil  of  vitriol,  and  common  oil    Wlththiotlf 
of  turpentine,   and  warily  mixed   them  in  a  certain  proportion,   by  ^^/'^^^\^ 
flxaking  them  very  well  together ;   whereupon  has  enfiied  fo  ftirious  an  ^J^^^*^  ;  ■"% 
agitation  of  the  minute  parts   of  the  mixture,  and  fo  vehement,  or 
ludden  an  expanfion,  or  explofion,   as  did  not  only  fcem  flrange  to 
the  fpeftalors,    but  would  have  proved  dangerous  too,    if  I  had  not 
taken  care  before  hand,  that  the   trials  Ihould  be   made  in  a  place, 
where  there  was  room  enough  •,    and  that    even  the  operator,  who 
fliook  the  vefTel,  ihould  fl:and  at  a  convenient  diftance  from  it. 

We   put  two  ounces  of  powder'd  fal-armoniac   into   a  large  glafs   mtbtv9h»m 
tube,  hermetically  fealed  tit    one  end,    and  into   the  lame,   a  (lender  ^'"f^  if^*^ 
glafs  pipe,  ftimiflied  with  two  ounces  of  oil  of  vitriol,  which  was  fo  placed,  ^^i^  snTiil 
that  at  pleaftire  we  could  make  the  liquor  run  out  into  the  larger  ifvitri$L 
tube,  which  was  closM  cxaftly,  fo  that  nothing  might  get  in  or  out. 
My  defign  was,  that  this  inftrumdit  fliould  be   fo  warily  inverted, 
that  the  operator  might  get  out  of  the  way,  and  the  oil  of  vitriol 
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Nat.Hist;  falling  flowl3^upoa  the  (aUarmoniac,  ihou'd^  without  caufing  any  hear^ 
^"'^'"^"  produce  an  explofion  not  dangerous  to  the  by-ftanders.  But  in  my 
ablence  the  operator,  not  ftaying  for  particular  direSions,  rafhly  in- 
verted the  inftrumenty.  without  taking  care  to  ger  away  y  whence  it 
happened,  that  as  fboa  as  ever  the  contained  liquor,  being  too  plenti- 
fully poured  out,,  came  to  work  on  the  fal-armoniac,  wherewith  it 
ufualJy  produces  cold,  there  enfued an  expanfion  or  explofion,  fofurpri- 
iingly  great,  that  with  a  vehement  norte  the  glalTes  were  broken  in- 
to a  multitude  of  pieces,  and  much  of  the  mixture  thrown  up,  with 
violence,  agaiufl  the  operator,  whereby  his- hat  was  (truck  off,  and  his 
face,  efpecially  about  his  eyesj  much  hurt  j  whencej  immediately,  tu- 
mors, extremely  painful,  were  produced-,  which  might,-  alfo,  have 
been  very  dangerous,  had  I  not  diredly  caufed  the  parts  affe&ed, 
to  be  bath'd  with  a  io\\xt\on  of  Sacchiinim  Satumi  in  fair  water  •,  by  which 
means,  within  an  hour  or  two,  the  pain  that  had  been  fo  raging,  was 
taken  away,  and  the  fretting,  oil  kept  firom  fo  much  as  breaking  the  ^ 
skin  of  the  tumors  that  it  had  rais'd.  At  another  time  we  made  a  like 
tryal  in-  a  fafer  way,  by  tying  a  bladder  fo  to  the  top  of  a  bolt-head, 
into  which  we  had,  beforehand,  put  the  fal-armoniac,  that  by  warily* 
moving  the  bladder^  whence  the  air  had  been  prefled,  we  cou'd  make- 
fome  of  the  fal-armoniac,  we  had  lodged  in  its  folds,  to  fall  upon- the 
liquor,  with  which  it.prefently.made  an  explofive  mixture  that  quick** 
%  blejv  up  the  bladder  *.. 


«« 


^  It  may  appear  fdrprizingy  that  two 
cold  liquors  bein^  put  together  fliould 
immediately  flame,  or  fet  fire  to  gun- 
powder ;  yet  any  acid  fpirit  highly  refti- 
iifid,  being,  mix'd  with  ttie  eflendaloU  of 
an  aromatic  plant,  well  fireed  firom  acid, 
asid  thereby,  rendered  partly  fulphureous, 
will  do  thIs.But,as  M.  Himhirg  obierves,  the 
oils  of  Emr$fisM  plants  will  not  ferve  for 
theezperimentybut  it  requiresthofe  of  hot* 
ter  climates,  viz^  oil  of  cinnamon,  cloves, 
loace/^'r.  Nay,  if  even  thefe  be  adulterated 
with  the  other,  or  any  way  fophifticated, 
^twiU  fruftrate  the  tryal  i  which  may, 
tberefore>  prove  a  criterion,  whereby  to 
examine  them.  Mnn$lr.  tie  tAcud.  A.  ijoi. 

p.  1724- 

Dr.  SUrt  fumiflies  us  with  many  cu- 
rious experiments  relating  to  this  fubje£^. 
See  PhiUf. C^ffeSi.  N°-  9.^.48.  Phihf.  Trmnf. 
JW?'  150.P,  291,  IP'  213.  jJ.  200. 

But  let   us  hear  Sir  ifmmc  I7ewt$n  upon 

this  fubjed.  "  When  oil  of  vitriol,  (lays 

^  he)  is  drawn  off  from  its-  weight  of  ni- 

^  tre,  and  from  both  ingredients,  a^com? 

*'  *  pound,  fpirit. of  nitre.  is>  diftiud#  and. 
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two  pafts  of  thb  (pirit  are  poured  upon^ 
one  part  of  oil  of  cloves^  or  caraways- 
feeds,  or  of  an  v  ponderous  oil  of  vege- 
table or  animal  fubftances,  or  oil  of  tur- 
pentine, thickened  with  a  little  balfam 
of  fulphur,  and  the  liquors    grow  fa. 
very  hot  in  mixing,  as  prefently  to  fend 
up  a  burning  flame  ;  does  not  this  ve* 
rv   great  ana  fuddcn  heat  argue,  that 
the  two  liquors  mix  with  violence,  and- 
thar their  parts  in  mixing,  run  towards, 
one  another  with  an  accelerated  moti- 
on, and  chlh  with  the  greateft  force  ? 
And  is  it  not  for  the  fame  reafon,  that 
well  re&iiied  fpirit^of  wine,  poured  on 
the  fame  compound  fpirit,  flafhcs ;  and  ' 
that  the  PuMs  fulmn0Ht,  compofed  of. 
fulphur,  nitre,  and  fait  of  tartar,  goes 
off  with  a  more  fudden  and  violent  ex« 
plofion  than  gun-powder ;  the  acid  fpi* 
rits  of  the  fulphur  and  nitre  rufhing: 
towards  one  another,  and  towards  the 
fait  of  tartar,  with  fo  great  a  violence,  as 
by  the  fhock  to  turn  the  whole,  at  once, . 
into  vapour  and  flame  ?  When 

a.dom  of  thcxomppund  fpirit  of  nitre: 

**^  W4Ss 
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*  was  poarcd  upon  half  a  dnm  of  oil  of 

*  caraway  feeds  /»  vmm,  the  mixture  im- 
'*  mediately  made  a  fiaQi  like  gun-pow- 
'  der,  and  bnrfi  the  cxhauftcd  receiver,  a 
^  glal's  (ix  inches  wide  and  eight  deep  ; 

*  and  even  the  grofs  body  of  fulphur 
'  pewder'd,  and  with  an  equal  weight  of 
'  ironfilingtandaiittk  water,made  into 
"  paRe,  afis  upon  the  iron,  and  in  five  oi 
"  fik-faDurs  grows  too  bat  to  be  touched , 
"  and  emits  a  flame.    And  by  thefc  expe- 

*  rimenis,compared  with  the  great  quan- 
"  tiiy  of  fulphur  with  which  the  earth 
'  aboundSiandthe  warmth  of  the  interior 
"  partiof  theeanh,and  hot  fprings,  and 
''  burning  mountains,! iid  withdamps.mi- 

*  aeralcorufcations,eatth-quaket,hotfuf- 

*  fbcating  exhihtions,  hurricanes,  and 
'  rpouts;  we  may  learn,  that  fulphurc- 
"  ous  ilcams  abound  in  the  bowels  of 
^  the  earth,  ayd  ferment  with  mincials, 
'  and  fometimes  take  fire  with  a  fuddem 

*  con^cation  and  cxplofion  ;  and  if  pent 
"  ap  in  fubterraneoat  caverns,  burn  the 
"-caverns  with  a  great  fluking  of  the 
"  earth,  as  in  fpringing  of  a  mine.  And 
**  then  tite  vapoar  generated  by  the  ex* 
"~  plcficoii  expiring  thro'  the  pores  oflfae. 


2I3f 

earth,  fteb   hoc,  and  fufibcates,    and  Nat.Hist. 
makes  tempc(Vs   and  hurricanes,  and  ■j^^/'^^j 
fometimes  caofef  the  land  to  Hide,  or 
the  lea  to  boil,  and  carries  up  the  water 
thereof   in    drops,  which,    by    their 
weight,  hll    down  again    in    fpouts. 
Alfo  fome  fulphureous  (learns,  it   all 
timcs-when  theeanh  is  dry,  afcending 
into  the  aii>,  ferment  there  with  nitrous 
acidsf  and  (ometimcs  raking  fire,  caufc 
lighcni:^,  and  thunder,  and  fiery  me- 
teors.   For  the  air  abounds  with  acid 
vapours,  fit   to  pomote  fermentaiions, 
as  appears  by  the  rulling  of  iron  and 
copper  in  it,  the  kindling  of  fire   by- 
blowing,  and  the  beating  of  the  heart  by 
means  of  icfplratton.    Now  the  above 
mentioned   motions  are  fo  great  and 
"  violent,  a»  to  fliew,  that  in  fermentati- 
"  ons  the  particles  of  bodies,  which  almoft 
"  reft,    are  put  into  new  fflofions   by  a,  ■ 
"  very  potent  principle,  which -aflsupon 
"  them  only  when  they  approach  one  ano- 
"  ther,  and  ciulei  them  to  meet  and  claflt 
"  with  great  violence,  and  grow  hot  with  - 
"  the  motion,  and  dafli  one  another  into 
"  pieces,  and  vaoilh  into  air,  and  vapour. 
"  and  flamci"  lUwtm.<iftif,  f,  jjj— 3.55. 
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UPON    THE 

SALTNESS    of  the    SEA. 

TH  E  caufe  of  the  faltnefs  of  the  fea  appears,  by  Arifiotle\ 
writings,  to  have  exerciied  thecuriofity  of  natural!  fls  before 
his  time  ^   fince  which,   his  authority  has,  for  many   ages, 
fway'd  the  generality  into  his  opinion  \  till  of  late,  fome  learned  men 
took  the  boldnefs  to  quefiion  the  common  doflrine :  and  from  that  time, 
the  controverfie  has  been  kept  on  foot,  and,  for  ought  I  know,  will 
be  fo,  as  long  as  'tis  argued,  on  both  fides,  but  by  dialeCtical  argu- 
ments.   I   ihall   here,   therefore,  deliver  ibme  particulars  about   the 
(altnefs  of  the  lea,  obtained  by  my  own  try  als,  where  I  was  able  to 
make  them-,  and  where  I  was   not,  from  the  beli  relations    I  could 
procure. 
TbefsUnffs      ^^^^  then,  AriftotU  and  his  followers,  derive  the  faltnefs  of  the  fta 
thefts^       from  the  aduftton  of  the  water  by  the  fun-beams;  but  it  has  not,  I 
/?  believe,  been  found,  where  no  fait  or  ialiiie  body  was  difTolved  in,  or 

extrafted  by  water,  expofed  to  the  (iin,  or  other  heat,  that  any  fuch 
faltnefs  is  produced.  There  are  many  lakes  and  ponds  of  frefh  water 
to  be  met  with,  even  in  hot  countries,  where  they  He  expofed  to 
the  aftion  of  the  fun.  And  as  for  other  heat,  by  diftilling  off  com- 
mon water  in  large  glafs  bodies,  till  all  the  liquor  came  over,  I  found, 
at  the  bottom,  not  above  a  three  thoufandth  part  of  fait,  among  a 
little  white  earthy  lubftance.  And  tho'  there  had  been  a  greater 
quantity  of  fait,  which,  perhaps,  may  be  met  with  in  lome  waters, 
I  fliould  not  have  concluded  it  generated  out  of  the  water  by  the 
aftion  of  the  fire  ;  becaufe  I  have,  by  feveral  cryals,  found,  that  in 
many  places,  common  water,  before  ever  it  is  expofed  to  the  heat  of  the 

fun. 
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fen,  or  other  fire,  has  in  it  a  faltnefs,  eafily  dilcoverable,  of  the  nature  Nat.Hist.' 
of  common  or  iea-iait.  w.^'%^'"'*"*^ 

But  feme  champions  for  ArifiotUh  opinion  alledge  experience  for  it ;  Whtthir  the 
vouching  the  tefldmony  of  Scaliger  to  prove,  that  the  fea  tafts  falter  ^*^^^^^l^ 
at  the  top,  than  at  the  bottom  5  where  the  water  is  affirmed  to  be  ^  ^jj^  ^!mmf 
ji'euu 

'Tis  true  indeed,  having  often  obferved  fea-falt  dilfolved  in  water, , 
ufually  to  begin  its  concretion,  upon  the  abfence  of  the  fuperfluous 
liquor,  I  think  it  not  impoffible,  that,  fometimes,  in   very  hot  cli- 
mates, the  fea  may  tafl:  more  fait  at  the  furface,  than  at  fome  diflance 
beneath  it.       But  confidering  with  how   great  a  proportion  of   the 
felt  commoa  water  is  impregnated,  before  it  fuffers  faline  concretions 
to  begin  ^  and  how  far  fliort  of  that  proportion,  the  fait  contained . 
in  the   fea  water  is,   being    found  about  Holland^  fcarcely  as  one  to 
forty  \  it  feems  not  likely,  that  Scaliget^s  obfervation  was    well  made  v , 
and  it  muft  be  very  imlikely  that   it  fhould  generally  hold,   if  the 
feltnefs  of  the  fuperficiaL  parts  of  the   f^a,   be  compared  with  that 
of  the  lower. 

Yet  I  do  not  build   my  opinion  wholly  upon  this  argument,   that 
lalt  being  a  heavier  body  than  water,   muft  ncceflarily  communicate  - 
mofl  faltnefs  to  the  loweft  parts. 

For  though  this  be  plaunble,  yet  water  is  a  fluid,  the  refUefs  agi- 
tation of  whole  corpufcles,  makes  them,  and  the  particles  they  carry, 
with  them,  perpetually  fhift  places ;  whereby  the  uime  parts  come  to 
be  fometimes  at  the  top^  and  fometimes  at  the  bottom.  This,  there-- 
fore,  being  confidered,  with  the  peailiar  difpofition  of  difTolved  fea-  - 
felt,  to  begin  its  coagulation  upon  the  fiirface  of  the  water,  it  may 
render  the  argument  fufpefted  •,  and  the  rather,  becaufe  that  in  me- 
talline and  other  tinged  iblutions,  I  have  not  ufualiy  obferved  the 
upper  part  of  the  liquor  to  be  manifeftly  deeper  coloured  than  the 
lower-,  though  between  metalline  bodies  and  their  menflrua,  the  dif- 
proportion  of  fpecific  gravity  ufually  far  exceeds  that  which  I  have  . 
met  with,  between  fea-falt  and  common  water. 

^Tis  urg'd  out  of  Unfihontfythut  wanting  frefh  water  near  Goay  they 
make  their  flaves  fetch  it  from  the  bottom  of  the  fea.  But  were 
this  ftriaiy  true,  it  wouM  not  nniverfally  folfow,  that  all  the  water 
at  the  bottom  of  the  fea  is  frefh  ^  fince  in  other  parts  the  contrary 
has  been  found  by  experience.  Sprites  of  frefh  water  may  happen 
in  fome  parts  of  the  furface  of  the  earth,  covered  with  the  fea,  as 
they  do  in  innumerable  vallies,  and  other  places  of  the  terreflrial  flir- 
fece:  not  to  mention- thofe  fprings  that  often  appear  upon  a  low 
ebb  of  the  fea.  The  curious  Huyigarian  governor,  who  gives  us  an 
account  of  the  wonderful  waters  in  his  country,,  relates,  that  in  the 
river  KagtUy  which  runs  by  the  fortrefk  Galgpnum^  the^  veins  of  hot 
water  fpring  up  at  the  bottom  of  it.  And  I  have  been  affured  by 
wtcffiCL  than  Me  learned  cye-witnels,,  that  there  is  a-  place  upon  the 
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Kat.Htst.  Ncafolitan  coaft,    where  they  obferved  the  water    to  fpring  up   hot 

beneath    the  fiirface    of  the   fea  \   fo   that  one    of  tnem    tlmifting 
in  his  hand  and  arm  fomewhat  deeper,   found  an  oflfenfive  degree  of 
heat  therein. 

But  as  to  the  partiailar  cafe  of  Goa^  I  inquired  of  a  great  traveller^ 
and  a  man  of  letters,  who  having  lived  in  that  city,  and  the  neighbour- 
ing places,  gave  me  a  pertinent  account  of  it.  He  tells  me,  that  the 
divers  do  not  now  thmk  it  needfiil,  to  fetch  their  frefh  water  fb 
low  as  from  the  bottom  of  the  fea  \  and  that  by  the  little  depth, 
whence  he  causM  it  to  be  taken  up,  he  judg'd  it  did  not  come  Ilo 
much  from  any  frefh  water  fprings,  rifing  at  the  bottom  of  th^  fea, 
as  from  a  fmall  river,  which,  not  tar  from  thence,  runs  into  the  fea  \ 
with  fuch  a  conjunfhire  of  circumftances,  that  the  freih  water  yet 
keeps  it  felf  tolerably  diftinfl:  and  potable,  though  not  very  good. 

1  might  alfo  pretend  to  a  clear  experimental  dempnftiatioii  of  the 
contrary  to  what  Scaliger  delivers,  from  the  tellimony  of  the  learned 
Tatricitis  j  who  affirms,  that  being  upon  the  fea  near  Candia^  he  did, 
in  the  company  of  a  Venetian  magiflrate,  Moccenigo^  let  down  a 
vcffel  to  the  bottom  of  the  fea,  where,  by  the  help  of  a  contrivance, 
it  was  unftopp'd,  and  filled  with  water ;  which  being  drawn  up, 
was  found  to  be  not  freih,  but  fait.  However,  1  Ihall  confirm  the 
laltncfs  of  the  lea  at  the  bottom^  by  ibme  lefs  exceptionable  obfer- 
vations. 

T  he  firft  is,  that  of  the  perfon  who,  by  the  help  of  an  encine, 
cou\i  ftay  a  confiderable  time  at  the  bottom  of  the  fea  \  of  whom 
1   learn'd,  that  the  water  had  as  lalt  a  taft  there  as  at  the  top. 

The  next  obiervation  I  obtained  by  medns  of  a  great  traveller  Into 
the  E^T?  and  Wefl-Ittdiesj  who  having  feen  the  famous  pearl-fifhing 
at  Manor ^  near  the  great  cape  of  Comori^  Wfts  affured  by  the  divers, 
that  the  ocean  there  was  fait  at  the  bottom.  And  the  fame  perfon 
being  asked  about  the  faltnefs  of  the  lea,  in  a  certain  place  imder 
the  torrid  zcne  ;  which,  by  the  relation  of  a  traveller,  I  was  inclined 
to  think,  abounded  extraordinarily  with  fait  •,  he  affirmed,  that  not 
only  the  divers  declared  to  him,  that  the  fea  was  there  exceeding 
lalt  at  the  bottom,  but  brought  up  feveral  hard  lumps  of  fiilt  from 
thence  *,  whereof  the  fifhcrmcn  and  others  made  ufe  to  fealon  their 
meat,  as  himlclf  alfo  did^  which  yet  we  may  afcribe  not  only  to  the 
plenty  of  lalt  already  dilfolved  in  the  water,  but  to  the  greater  indiC- 
pofirion  that  feme  forts  of  falts  have,  to  be  dilfolved  in  that  liquor. 
And  lalUy,  meeting  with  an  inquifitivc  engineer,  who  had  many  oppor- 
tunities to  make  obfervations  in  deep  waters  ^  I  dcfired  him  to  take  a 
ccrtnin  copper  velfel  of  mine,  fumifhed  with  two  valves  opening  up- 
wards, and  let  it  down  at  fea*,  but  he  told  me,  Imightfave  my  felf 
the  trouble,  for  that  with  a  tin  veffel,  very  little  differing  from  mine, 
he  had,  near  the  ftreights  of  Gibraltar^  fetched  up  fea-water  from  the 
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•depth  of  about  forty  fathoms,  and  found  it  to  be  as  fait  in  taft,  as  the  Nat.Hist. 
water  near  the  fiirfece.  ^^'TV'^n^ 

Thefe  obfer\':ations  may  fufficc  to  ihew,  that  the  fea  is  fait  at  the 
bottom,  in  thofe  places  where  they  were  made  ^  yet  I  tJiought  it 
was  not  fit  to  acqviielce  in  them,  but  rather  endeavour  to  lati^ti;: 
my  felf,  by  the  beft  trial  I  could  procure  to  be  made  with  my  coppei' 
vc/fel,  what  feltnefs  is  to  be  found  in  the  ws^ter  at  the  bottom  of 
t)ur  feas,  when  examined  by  weight,  and  not  by  taft  j  and  in  order 
thereto,  having  delivered  the  above-mentioned  infti-ument  to  the 
engineer,  when  he  was  going  to  fea  j  he  feat  me,  together  with  it, 
two  bottles  of  lea-water,  taken  up,  the  one  at  the  top,  and  the  other 
at  the  bottom,  fifteen  fathoms  deep.  The  colour  and  fmell  of  thefe 
two  waters  were  fomewhat  diflferenti  but  when  I  examined  them 
hydroftatically>  by  weighing  a  roll  of  brimftone  firft  in  one,  and 
then  in  the  other,  I  fcarce  found  any  fenfible  difference  in  their  fpc- 
cific  gravities.  •  So  that  if  the  degree  of  the  laltnefs  of  fea-water, 
may  be  fafely  determined  by  its  greater  or  leffer  weight;  then,  fo 
far  as  this  fingle  experiment  reaches,  the  laltnefs  is  equal  at  the  top 
and  bottom  of  the  iea. 

And  as  to   thofe  very  few  places,   if  really  there  have  been  any,    7-^^^  fprit^t 
where  the  fea-water  was  found    firelh  at  the  very  bottom  \   I  think  •ffrejh  wster 
one  may  afcribe  the  taft  of  the  water,  to  the  bubbling  up  of  fprings  «»*>  ^^fi  ^ 
of  frelh  water,  at,  or  near  enough  to,  thofe  very  places.    I  know  this  '^^  t'^^**"  ^ 
has   the   appearance  of  a  paradox  j   lince   it    may  feem   altogether    ^ 
unlikely,  that  fo  fmall   a  ftream  oF  water  as  can  be  afforded  by  a 
fpring,  ihould  be  able  to  force  its  way  up,  againft   the  ref  ftance  of 
fo  vaft  a  weight,  as  that  of  the  incumbent  fea  \    efpecially  fmce  thi^ 
liquor,  by  reafon  of  its  laltnefs,  is  heavier  in  fpecie  than  fireih  water. 

But  p:rfons  acquainted  with  hydroftatics,  know,  it  matters  not 
how  great  a  quantity  of  liquor,  lies  laterally  higher  than  the  lower 
orifice  of  the  pipe  or  channel,  that  gives  paf&ge  to  the  fluid  to 
be  rmpetlM  up  into  it  •,  provided  the  upper  furface  of  that  in  the 
channel  or  pipe,  have  a  lufficient  perpendicular  height,  with  regard 
to  tlut  of  the  ftagnant  water ;  for  no  more  of  all  this  fluid  will 
hinder  its  alccnt,  than  the  weight  of  ftich  a  pillar  of  it,  as  is  direftly 
inaimbent  thereon.  So  that,  confidering  the  channel  wherein  a  fpring 
runs  into  the  fea,  as  a  long  inverted  lyphon  •,  if  that  part  either  of 
the  neighbouring,  or  more  diftant  Ihore,  whence  the  fpring  or  rivct 
takes  its  courfe,  be  "a  hiH,  or  a  rock,  or  any  other  place  confiderably 
higher  than  that  part  of  tiie  bottom  of  the  fea,  at  which  the  channel^ 
which  conveys  frefli  water,  terminates  j  that  liquor  will  iflue  out,  not* 
withftanding  the  refiftance  of  the  ocean. 

At  once  to  illuftrate  and  prove  this  paradox,  I  tbok  a  veflel  of  a     ftiJhBtii 
convenient  depth,   and  a  fyphon  of  a  proportionable  length,  both  of  ^4  pr§vcd  ^ 
them  glafs,   that  their  tranfparcncy  might  permit  us  to  fee  all  that  exftrimmu 
pafled  within  thcnir    Into  the  larger  velTel  we  put  a  quantity  of  fea*- 
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Nat.Hist^  wjLtcr,  a»d  into  the   longer  leg  pf  the  fyphoii;  which  was  inverted^ 
A-<^V^^w  we  poured  a   convenient  qviannty  of  frefh  watery    and  kept  it  from 

running  out  at  the  ihorter,  leg,  by  flopping  the  orifice  of  the  longer 
with  the  finger:  then  this  fyphon  being  fo  placed  in  the  larger 
veffel,  tliat  the  orifice  of  the  Ihorter  leg  was  tar  beneath  the  fur- 
face  of  the  falt-water  "^  and  the  fuperficies  of  the  frelh  water  in  the 
longer  leg,  a  pretty  deal  higlier  than  that  of  the  furrounding  falt- 
water^  we  unftopped  the  orifice  of  the  upper  leg,  whereby  the 
water  in  the  fyphon  tending  to  reduce  it  fclf  to  an  ty£d[uilibrium  in 
both  legs,  the  water  in  the  upper,  being  much  higher  and  heavier 
than  that  in  the  other,  by  fubfiding,  drove  away  the  water  in  the 
ihorter  leg,  and  made  it  fpring  out  at  the  orifice  thereof^  in  fpite 
of  the  breadth  and  (pccific  gravity  of  the  falt-water.  And  this 
impulle  of  the  freih  water  upwards,  lafted  as  long  as  the  lurface  of 
that  water  in  the  longer  leg,  retained  its  due  height  above  that  of 
the  furrounding  fca-vvatcr. 

And  to  make  this  experiment  the  more  vifible,  I  perform'd  it 
with  fireih  water,  tinged  with  brazil  or  log- wood  j  but  to  prevent  its 
being  objeftcd,  that  ihereby  the  fpedfifc  gravity  of  the  liquor  would 
be  altered  or  increaled  i  I  afterwards  chofc  to  make  it  with  claret 
wine,  which,  being  lighter  than  common  watcr^  and  of  a  confpi-^ 
cuous  colour,  is  very  convenient  for  the  purpofe.  When  jJacing 
the  orifice  of  the  Ihorter  leg,  at  a  convenient  diftance  below  the 
fiirface^  of  the  fea-watci,.  'twas  pleaiant  to  obfcrvc,  how  upon  the 
removal  of  the  finger  that  ftopp'd  the  orifice  of  the  longer,  the 
quick  defcent  of  the  wine  contained  in  it,  impelfd  the  coloured 
liquor  in  the  fliorter  leg,  and  made  it  fpring  up  at  its  orifice  into 
the  incumbent  fea- water,  in  the  form  of  little  red  clouds,  and  f ome- 
fimcs  of  very  flender  flreams.  And  as  this  fhorter  leg  of  the  fyphon. 
was  raifed  more  and  more  towards  the  frirface  of  the  water,  fo  there 
iifued  out  moix  and  more  wine  at  the  orifice  of  it  ^  the  liquor  in  the 
longer  leg  proportionably  fubfiding,  yet  continuing  manifeft'y  higher 
than  the  furface  of  the  falt-water,  than  which  it  was  in  fpecie 
Kghter. 
MetrtKCMufe  The  true  caufe  of  the  faltnefs  of  the  fea,  I,  with  the  moderns, . 
%Jitr^^  '"  afcribe  to  the  fait  that  is  diiTolved  in  it :  but  I  take  that  faltnefs  to 
■'^^^  be  fupplied,  not  only  from  rocks,    and   other  mafTes  of  fait,  which  at 

the  beginning  were,  or  in  fome  places  may  yet  be  found,  either  at 
the  bottom  of  the  fea,  or  at  the  fides,  where  the  water  can  reach 
them  ^  but  alfo  from  the  fait,  which  the  rains,  rivers,  and  other 
waters,  difiolve  in  their  pafiage  through  many  parts  of  the  earth  •, 
iind  at  i^ngth  carry  along  with  them  into  the  fea.  For 'tis  manifcfl,. 
that  fevbral  couutiivS  atford  falt-fprings,  and  other  running  waters, 
tlxat  at  length  terminate  their  courle  in  the  fea  •,  and  I  have  fcme- 
t»mcs  fufpefted,  that  very  frequently  the  earth  it  felf  is  impregnated^ 
with  corpufcles,  or  at  leafl,  rudimgits  of  common  fait-,  though  no 
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fiich  thing  be  vulgarly  taken  notice  of.  For  eminent  chymifts,  Nat.Hist* 
affirm  themlelves  to  have  found  a  confiderablc  quantity  of  an  exceed-  iX^'^fS^ 
ing  faline  liquor,  upon, the  evaporation  of  large  quantities  ot  lbn?c 
waters:  and  a  large  quantity  of  common  fait,  is  ufually  found  in 
the  refining  of  falt-petrc  •,  a  I'alt,  which,  as  experienced  writers  teach, 
almoft  every  fat  earth,  kept  from  the  lun  and  rain,  and  from  fpend- 
ing  it  felf  in  vegetation,  will  afford. 

And  fince  the  earth  aboimds  with  common  fait,  in  many  more 
places  than  are  ufually  obfervrd  \  and  fince  'tis  probable,  that  by 
maturation,  or  othcrwife,  (alt  may  daily  grow  in  the  earth  j  'tis  ob- 
vious, that  our  common  terreftriai  fait  being  diffolved,  may  lliffice 
to  make  the  fea-water  bracldfli :  the  ocean  too,  may  receive  fupplics 
of  fait  from  rocks  and  ipriiigs  latent  in  its  own  bofom  \  which, 
poflibly,  is  one  realbn,  why  fome .  feas  are  fo  much  falter  than  others. 

And  as  our  common  terreftriai  fait,  may  be  communicated  to  the  lea 
in  plenty  enough  to  impregnate  it  with  as  much  feltnefs  as  we 
obferve  it  to  have*,  io  the  difference  between  that  fait  and  fea-falt 
leems  not  too^great,  to  be  derived  from  thoft  changes  that  the 
terreftriai  lalt  may  be  liable  to,  when  it  comes  into  the  fea.  For 
that  the  marine  fait,  and  the  terreftriai,  very  well  agree  in  the  gene- 
ral, may  be  argued  from  the  refemblance  in  Ihape,  taft,  &c,  obferv- 
^d  between  the  grains  produced  ty  expofing  each  of  them,  in  ^ 
diftinft  glaft,  to  nich  a  heat,  as  may  flowly  carry  off  the  foperfluous 
moifturc,  and  fuffer  them  to  coagulate  into  cubical  grains :  and  the 
left  differences  that  may  be  met  with  between  thefe  two  falts,  m^y 
well  be  fuppofed  producible  by  the  plenty  of  nitrous,  urinous,  and 
other  (aline  and  bituminous  bcd'es,  that  by  land-floods,  and  other- 
wife,  are  from  time  to  time  carried  into  the  fea*,  and  by  feveral 
things  that  happen  to  it  there,  elpecially  by  the  various  agitation  'tis 
put  into  by  tides,  winds,  currents,  &c. 

We  may  jnftly  be  the  more  carefol  to  determine,  whether  the  h  intike  psr^ 
faltnefs  of  the  fea-water  proceeds  from  common  fait  diffolvfed  in  it,  »f^^f^  fi^  ^ 
becaufe  if  it  appeared  to  be  (b,  we  might  the  more  hopefitlly  attempt  ^fi^^^^* 
to  obtain,  by  diftillation,  fweet  water  from  fea-water-,  fince,  if  this 
liquor  be  made  by  the  bare  diffolution  of  common  fait  in  the  other^ 
'tis  probable,  that  a  (eparation  may  be  made  6f  them,  by  fuch  a  heat> 
tis  will  cafily  raife  the  aqueous  parts  of  (ea-water,  without  rai(ing 
the  faline.  And  (lich  a  method  of  feparating  frelh  water,  from  that 
which  was  (altj  would  make  our  doftrine  of  ufe,  and  be  very  bene- 
ficial to  navigation,  and  confequently  to  mankind.  For  in  long  voy*- 
ages,  'tis  but  too  common  to  be  liable  to  hazards  and  inconvenieftciesj 
for  want  of  frefh  and  fwect  water  ^  whereby  men  are  fometimes  forced 
to  drink  corrupt,  brackifh  water,  which  gives  them  (everal  difeafes> 
particularly  the  (curvy,  and  the  dropfie.  And  fea-men'  receive  (b 
many  other  inconveniencies  thro'  the  want  of  fre(h  water,  that,  to  pre* 
vent,  or  fupply  if,  they  are  often  forced  to  change  their  courfe,  a\^d 

F  f  2  iail 


220  Experiments  and  Ohfervatlmr 

Nat.Hist.  fail  fbme  hundred  of  miles  to  a  dangerous  coaft,  by  which  means  they* 
J-^'V'''*^    often  lofe  the  benefit  of  their  trade-winds,   and  frequently  of  their 

voyage.  And  thefe  are  inconveniencies  which  mijght  be,  in  good  mea- 
fure,  prevented,  if  potable,  and  tolerably  wholelome  water,  could  be. 
obtained  by  diftillation,  in  the  midft  of  the  fea  it  lelf  •,  to  ferve  the 
lailors  till  they  could  be  fupplied  with  natural  frefli  water.  To  at- 
tempt this,  1  took  Ibme  Engli^  fea-water,  whence  I  was  able  to  fepa- 
rate  betwixt  a  thirtieth  and  fortieth  part  of  dry  fait-,  and  having  di- 
ftilled  it  in  a  gla(s-head  a«d  body,  with  a  moderate  fire,  till  a  confider- 
able  portion  of  it  was  drawn  over,  we  could  not  difcern  any  ialtnefa 
in  it  by  the  tail  *,  befides,  I  found  it  fpecifically  lighter  than  fuch  wa- 
ter as  is  daily  drunk  by  perfons  of  quality  at  London.  I  afterwards  ex- 
pofed  it  to  a  more  chymical  examination,  and  did  not  by  that  find 
any  thing  of  fea-falt  in  it  jtho'  I  have  feveral  times,  by  the  fame  way,j 
manifeftly  difcovered  a  laltnefs  in  inland*waters,  that  are  ufed  for 
fweet.  If  I  would  have  employed  a  fironger  heat,  and  vefTels  larger 
and  lower,  or  otherwife  better  contrived  for  great  diftillation,,  I  mighty 
in  a  ihorter  time,  have  obtained  much  more  difiill'd  water :  but  whetliec 
fuch  liquors  will  be  altogether  lb  wholefom,  experience  muft  deter- 
mine. Yet  that  fea-water,  diftillM  even  in  no  very  artificial  way,  ma)r 
be  fo  far  wholefom,  as  not  fboq  to  be  lenfibly  noxious,  may  be  ga- 
thered from  the  teftimony  of  that  famous  navigator  Sir  J?.  Hawhns^ 
who  commanded  a  fleet,  in  the  Indies^  for  queen  Elizabeth.  For  he^ 
in  the  judicious  account  he  gave  of  his  voyage,  wherein  they  were  di- 
ftreffed,  even  in  the  admiral's  Ihip,  for  want  of  frefli  water,  has  this 
memorable  paflage.  **  Altho'  our  frefli  water  had  fail'd  us  many  days 
**  ("before  we  faw  the  fliore)  yet  with  an  invention  I  had  in  my  fliip^ 
^  I  eafily  drew  out  of  the  water  of  the  fea  fufficient  quantity  of  frefh 
"  water,  to  luftain  my  peoplei  with  little  expence  of  fewel  j  for  with 
**  four  billets  I  ftill'd  a  hogmead  of  water,  and  therewith  dreffed  meat 
"  for  the  fick  and  whole.  The  water  fo  diftill'd  we  found  to  be 
"  whollbm  and  nourifliing.'' 
cifum  iu  And  becaufe  the  potableneft  of  fea-water  may  concern  the  healths 
fijUedfrom  and  lives  of  men,  I  fhall  here  add  two  or  three  obfervations  I  made 
yf4^»«f<r,  ihym  yp^j^  thofe  few  diftill'd  liquors,  I  had  occafion  to  draw  from  fea-wa- 
^nd/^'^     ter.    Having  then,  upon  fome  of  the  diftillM  liquor,  dropt  a  little  oi! 

of  tartar  fer  dcliquium^  I  perceiv'd  no  clouds  at  all,  or  precipitation  to 
be  made  ^  tho'  a  fmall  proportion  of  that  liquor  being  dropt  into  the 
undifliird  fea-water,  would  prefently  trouble  and  make  it  opake  ;  and^ 
tho'  flowly,  flrike  down  a  confiderable  deal  of  a  whitilh  fubftance* 
1  found,  alio,  that  a  very  fmall  proportion  of  an  urinous  fpirit,  fuch 
as  that  of  fal-armoniac,  would  produce  a  whitifli  and  curdled  fubftance 
in  fea-water,  before  it  was  expofed  to  diftillation,  but  not  in  the  liquor 
drawn  from  it:  which  argued,  that  there  were  but  few  or  no  faline 
jarticies  of  fea-falt  afcended  with  the  water  •,  otherwife  thefe  alcali-. 

*  zata- 
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state  and  urinous  falts  would,  in  all  likelihood,  have  found  them  out,  Nat.Hist. 

and  had  a    vifible    operation   on  them.     I    farther    remember,  that  ^jf^T^^^ 

when  the  diflillatiou  was  made  in  glafs  veflels,  with  an  eafie  fire  ^  not 

only  the  firft  running,  but  the  liquor  that  came  over  afterwards,  was 

not  perceived  to  be  brackifh,  but  good  and  potable.     And  by  a  hydro- 

ftatical  tryal,  I  found  bur  diftill'd  fea-water   to  be    lighter    in  fpccie 

than  common  conduit  water,  but  heavier  than  diftill'd  rain-water. 

To  return,  it  may  be  objefted,  that  if  the  terreftrial  felts,  carried 
by  (prings,  rivers,  and  land-floods,  into  the  fea,  were  the  cauft  of  its 
laline  taft,  thofe  waters  themfelves  muft  be  made  fait  by  it,  before  they 
arrive  at  the  lea.  But  this  objeftion  will  not  reach  the  fprings  and 
rivers  of  falt-water,  that  in  feveral  places,  either  immediately  or  me- 
diately difcharge  themfelves  into  the  lea.  However,  I  take  it  to  be 
only  a  partial  caufe,  that  contributes  to  the  degree  of  faltnefs  obfer- 
ved  in  the  ocean,  where  this  imported  felt  may  join  it  lelf  with  thnt 
it  finds  there  already,  and  being  detained  by  it,  contribute  to  the  bri- 
ninefs  of  the  water. 

If  it  beurg'd,  that  from  hence  the  fea  muft  increale  in  faltnefs,  I 
may  fufpend  my  anfwer  till  it  appear  by  competent  oblervation,  that 
it  does  not  •,  which,  I  think,  we  have  no  try  a  Is  to  warrant.  And  if 
the  matter  of  faft  were  certain,  I  think  it  poffible  to  give  a  far- 
ther anfwer,  and  fliew  probable  ways,  how  fo  linall  an  addition  of  fait 
may  be  difpersM  by  nature,  and  kept  from  increafing  too  much. 

But  the  taft  of  fea-water  isnotfuch  a  fimple  feline  taft,  as  fpnng-     Tffiemifi^ 
water  would  receive  from  Sal^emmx,  or  fome  other  pure  terreftrial  fait  '^'  ^itfermjh 
difTolved  in  it  j  but  a  bitterim  one,  that  muft  be  derived  from  fbme  '^fi^^^* 
peculiar  caufe  which  authors  commonly  overlook.     1  am  not  afTur'd  by 
any  obfervations  of  my  o^vn,  that  this  recefi  from  a   purely    falino 
taft,  is  likely  to  be  of  the  very  fame  kind,  and  to  be  equally  met 
with,  in  all  feas.    The  caufe  both  of  the  bitternefs  and  faltnefs  of  the 
fea-water,  is  faid  ta  be  aduft  and  bituminous  exhalations  afcending  out 
of  the  earth  into  the  Tea.  Now,  that  there  is  abundance  of  aftual  fait  in  the 
fea-water,  to  give  the  feline  taft  and  weight  it  has^the  felt,  that  the  fun,in 
many  places,  plentifully  feparates  from  the  faltlefs  waterilh  parts,  fufK-^ 
ciently  manifefts.    But  as  to  the  bitterilh  taft,  I  think  it  no  eafie  matter 
to  give  a  true  account  of  it  j  tho'  I  am  apt  to  afcribe  it  to  the  ope- 
ration of  fome  general  agents  upon  the  vaft  ocean,  and  to  the  alte* 
ration  that  the  felt  receives  from  the  mixture  of  fome  other  thing??,, 
among  which  bitumen  may  be  one  of  the  principal.. 

But  tho'"  in  fome  places  of  the  fea  there  are  confiderabie  quanti^ 
ties  of  bitumen,  or  bituminous  matter  v  yet  I  dare  not  derive  the  bit-r- 
ternefs  of  the  fea  wholly  from  bituminous  exhalations,  but  in  good- 
part,  at  leaft  in  fome  places,,  from  the  liquid  and  other*  bitumen,, 
that  is  imported  by  fprings  and  other  waters  into  the  fea  •,.  of  which 
we  have  an  eminent  inftance  in  Barbaddrs  tar,  according  to  the  relation; 
t  had  o£  it.  from  an.  inquiiitive  gieatleman,^  who.  is  one  of  the.  chiei^ 

jjlaatersi 
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N>T,HisT.  JpJanters  of  the  ifland^  and  took  pleafure  tj<  obferve  thisKquid  bitumen 
^^  to  be  carried  in  confiderable  quantities  /i'om   the  rocks  into  the  lea : 

and  I  think  it  poffible  enough,  thaLieme  of  the  fprjngs  which  rife  un- 
der the  furface  of  the  Tea,  may  carry  up  with  them  bituminous  mat- 
ter, contributing  to  make  the  faltnefs  of  the  fea  degeiierate ;  as  I 
have  fufpefted,  that  in  fome  places  the  fulphureous  exhalations,  and 
other  effluvia  from  the  fubmarine  p^rts  of  the  earth,  may,  fometimes, 
contribute  to  change  the  faline  talt  of  the  fea-water:  for  not  only  ful- 
phureous fleams,  but  fometimes  a^lual  flames,  have  broken  through  frcot 
the  lower  parts  of  the  fea  to  the  upper ;  and  1  have  fometimes  maie, 
by  art,  a  rude  imitation  of  that  phenomenon.  Some  experiments,  alio, 
of  my  own,  and  other  inducements,  have  perfuaded  me,  that,  fbm.e- 
times,  lea-falt  does  not  obfcurely  participate  of  combuftible  uilphur. 
But  as  the  tail  of  the  fea-water  is  not  in  all  parts  of  the  ocean  unitbrm, 
it  might  fuijfice  to  take  notice  in  general,  that  this  difference  may, 
in  fome  meafure,  be  caused  by  adventitious  bodies  of  feveral  kinds  j  of 
which  'tis  probable,  that  in  different  places  the  fea-water  varioufly 
partakes.  And  not  to  mention  here  the  fragrant  Imell  of  violets,  which 
has  by  leveral,  and  particularly  by  an  eminent  perfon,  of  whom  I  en- 
quired about  it,  been  obierved,  in  fome  hot  countries,  to  proceed  from 
iea-falt^  I  have  many  other  reafons  to  think,  that  it  is  ufually  no  fim- 
pie  fait,  nor  free  from  mixture.  For  by  mor«  ways  than  one,  and  parti- 
cularly* by  cohobating  it  from  its  own  Ipirit,  we  have  obtained  a 
dry  fublimate,  which  feemed  to  be  a  compounded  body. 

And  I  have  fufpefled,  that  the  various  motion  of  the  fea,  and  Its 
being  expofed  to  the  a^liou  oftheair  and  fun,  may  contribute  to  give 
it  a  tail  other  than  faline^  fince  fea- fait,  by  being  barely  exposM  for 
many  months  to  the  air,  and  fometimes,  perhaps,  put  into  p  gentle 
agitation  by  a  digeflive  heat,  I  found  acquired  a  very  different  taft 
from  the  iimple  Iblution  of  lea- fait  in  common  water. 

It  appears  alfo,  by  what  1  have  learned  from  navigators,  about 
the  manifefl  various  colour>,  ai.d  other  qualities  of  the  different  parts 
of  the  fea,  that  'tis  not  every  where  of  fuch  an  uniform  fubflance  as 
men  vulgarly  imaging  and  that  vaft  tracts  of  it  are  imbued  with  Iku^ 
pendous  multitudes  of  adventitious  corpufcles,  which,  by  feveral  ways, 
diverfifying  its  parts,  keep  it  from  being  a  fimple  folutiou  of  fait.  And 
becaufe  'tis  generally  thought,  that  the  lea-water  is,  by  reafbn  of  the 
fait  it  abounds  with,uncapable  of  putrefaftion;  1  will  add,  that  having 
kept  a  quantity  of  lea-water,  which  I  had  caufed  to  be  purpofely  ta- 
ken up  between  the  Ertgitfh  and  French  fliores,  in  a  good  new  rundlet, 
^  place  where  the  fummer  fun  beat  freely  from,  it  did,  in  a  few 
weeks,  acquire  a  flrongly  fetid  fmell.  But  a  navigator  of  my  acquain- 
tance, having  often  failed  in  the  Indian  and  African  feas,  told  me,  that 
being  once,  tho'  it  was  in  the  morth  of  Marchj  becalmed,  in  a  place, 
for  twelve  or  fourteen  days,  tl.e  fea,  tor  want  of  motion,  and  by  reafon  of 
the  heat,  began  to  flink  j  lb  that,  he  thinks,  if  the  calm  had  continued 

^  much 
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much  longer,   the  ftench  would  have  poifoneii  him.    They  were  freed  Nat.Hist. 
from  it  as  foon  as    the  wind  b&gan  to  agitate  the  water,   ,iiid  broke  w^'V^N^ 
the  fuperficies  \  \Vhich  alfo  drove  away  fhosffs  of  the  fea  tortoifes,  and 
a  fort  of  filh,  that  before  lay  basking  on  the  top  of  the  water. 

And  Sir  R.  Havrkhs  takes  notice ;  that  "  were  it  not  for  the  moving. 
"  of  the  fea  by  the  foice  of  winds,  tide?,  and  current??,  it  would 
^  corrupt  all  the  world.  The  experience  I  law,  fays  he,  in  the  year 
"  1 590,  lying  with  a  fleet  about  the  iflands  of  Az^ora^  almoft  fix  months^ 
"  the  greateft  part  of  the  time  we  were  becalmed  •,  with  which  all  the  fea^ 
**  became  fo  repleniftied  with  feveral  forts  ofgellies,  and  forms  offer* 
**  pents,  adders,  and  fnakes,^  as  feemed  wonderful  j  fome  green,  fome- 
**  black,  fome  yellow,  fome  white,  fome  of  divers  colours,  and  many 
**  of  them  had  life  \   aixi  fome  there  were  a  yard  and  a  half,    and  y 

"  two  yards  long  ^  which,  had  I  not  leen,  I  cooFd  harcily  have  be- 
*^  lieved.  And  hereof  are  witneffes  all  the  company  of  the  fhips 
•*  which  were  then  preftnt  j  fo  that  hardly  a  man  could  draw  ^ 
*'  bucket  of  water  clear  of  fome  corruption.  In  which  voyage, 
**  towards  the  end  thereof,  many  of  every  fhip  fell  fick  of  this 
^^  dUeale,  and  began  to  die  apace ;  but  that  the  (peedy  paffage  into* 
'^  our  country,  was  a  remedy  to  the  crazed,  and  a  prelervative  foi:*' 
^  thofe  that  were  not  touched." 

mm 

As  to  the  various  degrees  of  the  fea's  faltnefs,  authors  are  filent ;  S^arhw  di* 
only  a  few  navigators  tell  us,  they  obferve  fome  feas  to  have  a  more,  ^ff'  ^^^^^IT 
and  others  a  lefs  faline  taft.         ^  ;;^;  'J^^Jf  > 

To  gain,  therefore,,  fome  light  in  this  matter :  to  a  learned  man  who  7ktfu!l  * 
was  to  fail  to  places  of  different  latitudes  in  the  torrid  zone,  l 
delivered  a  glafs  inftrument,  fitted,  by  the  greater  or  lefs  emerfion 
of  the  upper  part,  to  fliew,,  accurately  enough  for  ufe,  the  greater 
or  left  Ipecific  gravity  of  the  falt-water  it  was  fet  to  fwim  in*- 
This  he  put,  from  time  to  time,,  into  the  lea-water,,  as  he  failed  to^ 
wards  the  hjdies*^  whence  he  wrote  me  vord:^  that  "  he  found,  hy 
*•  the  glafs,  the  fea-water  to  increafe  in  weight,  the  nearer  he  came" 
^  to  the  tine  ^  till  he  arrived  at  a  certain  degree  of  latitude,  as  he- 
^  remembers,  about  the-  thirtieth  •,  after  which,  the  water  (eemed- 
**  to  retain   the  fame  Ipecific  gravity,   till  he  came  to  Barbadoes    ot' 

Another  obfervatibn  I  obtained,  by  inquiry,  of  an  ingenious  perfon^ 
and  a  fcholar,  at  his  return  from  the  Eaft-Fridin'^  who  affirm'd  to^ 
me,  that  he^  and  a  gentleman  of  my  ncquaintaf  ce,  took  up  bottles 
full  of  fea-watei^  under  the  equinoftial,  and  otf  the  cape  of  Good^ 
MhfCy  which  Ues  in  about  J4  degrees  of  fouth  latitude-,  and  founds 
the  waters  of  thefe  diftanc  parts  of  the  ocean,^  to  be  of  the  fame* 
weighty 

In  a    letter  from  Afujilafatany  on  the  gulf  oP  Sengalify,.  in  the  Safi--' 
Bidiesy   written   by   Sir  William  LartJihorn^    \v\iO'\!^  intrufted  with   the- 

«re  of  the  Ett^i^  faSories  in  thole  ^arts,  I  have  the-  following^  ac- 
count :: 
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Nat.Hi ST.  count:    ^*  Off  the  cape,   in  37^.  oo»i.  fouth  latitude,   I  took  up 

w-'^'V'"^^  "  fome  fea-water,   and   kept   it  till  I  came   to  the   line  again  j   and 

"  then  compared  it  with  the  water  there  :i  filling  the  fame  bottle 
*^  again  to  the  fame  height  by  a  mark,  and  found  it  exaftly  of  the 
•*  fame  weight." 

Inquiring  of  an  obferving  perfon,  who  had  been  at  Mofambi^ur^ 
which  is  thought  to  be  one  of  the  hotteft  places  in  the  world, 
whether  he  did  not  there  find  the  fea  to  be  more  than  ordinarily 
lalt?  he  anlwered  me,  that,  coming  thither  in  a  great  carack,  when 
he  returned  firom  the  town  to  the  Ihip,  he  obferved  near  two  hands 
breadth  of  the  veffel  rifen  above  the  ordinary  part,  to  which  it 
ufed  to  fink  *,  fo  that  he  took  notice  of  it  to  the  captain,  as  fear^ 
ing  that  part  of  the  lading  had  been,  by  flea  1th,  carried  to  Ihore : 
but  the  pilot,  who  had  made  thirteen  or  fourteen  voyages  to  the 
Jndiesy  afTurM  him,  what  he  had  obferved  about  the  fhip  was  ufual 
in  that  place,  where  the  taft  difcovered  the  water  to  be  exceeding 
fait. 

Nor  need  we  fcruple  to  allow,  that  Ibme  fea-waters  may  be  very 
much  more  impregnated  with  fait  than  ours  ^  for  water  will  natu«^ 
rally  difiblve,  and  retain  a  far  greatet  proportion  of  fait,  than  that 
which  is  commonly  met  with  in  the  fea.  A  thirty  fifth,  a  thirtieth, 
or,  at  moft,  a  twenty  fifth  part  of  ialt,  will  make  water  more  faline, 
than  it  is  found  in  many  feas :  and  a  friend  of  mine,  who  is  mailer 
of  a  falt-work,  informed  me,  that  the  water  of  his  (prings  affords 
him  a  twelfth  part  of  good  white  fait ;  and  that  another  Ijpring  not 
far  off,  yields  no  lefs  than  an  eighth  part. 
Expifimititf  To  come  t<rmy  own  experiments  that  I  made  about  the  gravity 
•  udifi9vertbe  of  lea-water,   which  I  order'd  to  be  taken  up,  fome  at  the  depth  of 

wiighttf  [€••  about  fifteen  fathoms  near  our  Ihore,   and  fome  in  another  place  of 

WMtpt*    •         |.jig  channel  between  Englmi  and  France. 

We  took  a  vial,  wy:h  a  long  and  ilrait  neck,  and  having  counter- 
poised it,  we  filled  it  to  a  certain  height  with  common  conduit  water : 
we  noted  the  weight  of  that  liquor  j  which  being  poured  out,  the 
vial  was  filled  to  the  fame  height  with  lea-water,  taken  up  at  the 
fur  face  \  and  by  the  difference  between  the  two  weights,  the  fea- 
water  appeared  to  be  about  a  forty  fifth  part  heavier  than  the  other* 
We  carefully  counterpois'd  a  piece  of  lulphur  in  the  upper  fea- 
water  j  it  weighed  f^fs.  \o\  gr.  and  being  alfo  weighed  in  fea- 
water  fetch'd  from  the  bottom,  it  gave  us  the  fame  weight  •,  which 
fhewed  thofe  two  waters  to  be  of  the  fame  fpecific  gravity.  We 
then  weigh'd  the  fame  fulphur  in  common  conduit  water,  and 
found  it  g/}.  \%\gr*  By  which  it  appeared,  that  the  fea-water  was 
but  about  a  fifty  third  part  heavier  than  this  water :  which  is 
fuch  a  difference  from  the  proportion  found  in  the  former  way  of 
trial,  thft  I  could  not  imagine  what  to  attribute  it  to  \  unlcfs  the 
fea-water,  by  long  (landing  in  a  veiTel,  which,  though  covered,  was 

exposed 


uftm  the  Sahnefs  of  the  Sei.  225 

exposM  to  the  hot  fun,  might  both  have  been  rarified,  and  have  had  NAT.Hrsf, 
Ibme  reparation  made  of  its  faline,  or  other  heavier  pares-,  on  which  f  ^"^^^  - 
account,  that  portion  we  took  up  for  our  trial,  might  appear  lighter 
than  elfe  it  would  have  done  j  or  unlefs  (the  experiment  having  been 
made  in  London^  where  great  and^  fudden  rains,  and  other  accidents, 
will  fometimes  vifibly  vary  the  confifience  of  common  water,)  the 
liquor  I  then  employed,  without  examining  it,  might  be  more  ponde- 
rous at  that  time  than  at  another*  To  the  latter  fufpicion  I  was 
the  more  inclined  i  becaufe,  having  afterwards  weighed  the  fame 
piece  of  fulphur,  by  help  of  the  fame  balance,  in  diftilled  rain- 
water, I  found  the  weight  of  the  former  liquor,  to  exceed  that  of 
the  latter,  by  lefs,  confiderably,  than  a  thirty  fifth  part ;  which 
feemed  to  make  it  probable,  that  if  the  water,  we  chanced  to  em- 
ploy, had  been  free  from  all  laline,  and  other  heavy  particles,  the 
difference  betwixt  this  obfervation  and  the  foregoing,  would  not 
have  been  near  fo  great  as  it  was. 

Again,  a  pound,  averditfois^  of  the  upper  fea- water,  was  weigh'd 
out,  and  put  into  a  head  and  body,  to  be  diftilled  in  a  digeftive  fur- 
nace ad  ficcitatem  \  and  the  diftillation  being  leifurely  made,  the  bot- 
tom ot  the  glafs  was  almoft  cover'd  with  fair  grains  of^falt,  Ihot 
into  cubical  figures,  and  more  white  than  we  expefted :  in  the  reft  of 
the  coagulated  matter  we  took  no  notice  of  any  determinate  fhape. 
The  fait  being  weighed,  amounted  to  g/r.  averdupoisy  znd  lo gr.  At 
which  rate  the  proportion  of  the  fait  to  the  water,  will  amount  to 
near  the  thirtieth  part  •,  which  was  fo  much  greater  than  the  former 
.ways  of  trial,  made  us  expert,  that,  perhaps,  it  may  be  worth  while 
to  examine,  whether  fuch  a  flow  abftraftion  as  we  made  of  the  fu- 
perfluous  water,  in  clofe  vefTels,  may  not  have  afforded  us  more  fait 
than  otherwile  we  fliould  have  obtained. 

But  fufpetWng  that  fomewhat  elfe  might  have  concurr'd,  to  yield 
fo  great  a  proportion  of  lalt;  I  fuffered  that  which' had  been  weigh'd, 
to  continue  a  while  in  the  fcale,  and  foon  perceived,  that  the  fcale 
began  manifeftly  to  preponderate  •,  and,  confequently,  that  fome  of 
the  unexpefted  weight  of  fait  might  be  due  to  the  moiftufe  of  tha 
air,  imbibed  after  the  fait  was  taken  out  of  the  glafs,  and  laid  bjr 
to  be  weighed.  Wherefore,  caufing  it  to  be  very  well  heated  and 
dried  in  a  crucible,  we  found  it  to  weigh  iiogr.  whence  the  proper* 
tion  of  fait  contained  in  the  water  was  about  a  thirty  feventh  part. 

From  whence  this  greater  proportion  of  fait  by  diftillation,  than 
our  other  trials  made  us  to  expeft,  proceeded,  (eems  not  eafie  to 
determine  •,  unlefs-  it  be  fuppoled,  that  the  operation  whereto  the 
fea* water  was  expofed,  made  Ibme  great  change  in  it;  and  that, 
though  the  fait  we  gained  out  of  the  fea -water,  leemed 
to  be  dry  before  we  weighM  it;  yet  the  faline  corpufcles.  upon 
concreting  into  cubes,  fo  intefrcepted  many  finall  particles  ot  watet 
between  them,   ttiTit  they  could  not  be  driven  away  by  a  moderate 

Vol.  III.  Cg  warmth i 
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Nat.Hisi!.  warmth  \  and,  confequently,  fuch  grains  of  felt  may  have,  upon  this 

account,  been  lefs  pure,  and  the  more  ponderous.  And,  indeed,  I 
fometimes  make  a  certain  artificial  fait,  which,  though  being  diffolv'd 
in  water,  it  will  Ihoot  into  cryftals  finely  Ihaped,  and  lb  dry,  as  to 
be  reducible  into  powder  •,  yet  coagulates  water  enough  with  it,  to 
weigh  as  heavy  again  as  before.  And  I  have  been  affured  by  a 
very  learned  eye-witnefs,  that  there  is  a  fort  of  fea-falt,  which  they 
bring  to  Ibme  parts  of  England^  from  the  coaft  of  Sfairij  or  Portugal-^ 
that  being  here  dilfolved,  and  reduced,  by  purification  and  filtra- 
tion, to  a  much  whiter  kind,  will  yield,  bymeafure,  above  twobuihels 
for  one.  But  to  determine  with  any  certainty  about  the  degrees  of 
the  fea's  faltnefs  in  general-,  a  great  number  of  obfervations,  made 
in  different  climates,  and  in  diftant  parts  of  the  ocean,  are  neceffary. 
It  might  not  be  amifs,  that  obfervations  were  heedfully  made, 
to  fbew,  whether  in  the  fame  fea,  and  about  the  fame  part  of  it, 
the  water  is  always  equally  fait..  For,  though  that  be  taken  for 
granted,  yet  fince  we  have  no  good,  ancient  oblervations,  to  eafe  the 
fiifpicion,  'tis  not  improbable,  that,  at  leaft  in  many  places,  the 
laltnefs  of  the  fea  may  continually  increafe  by  the  acceffion  of  thole 
faline  corpufcles  that  are  imported  by  falt-fprings  ^  and  thofe  which 
rivers  and  land-floods  from  time  to  time  rob  the  earth  of^  And  it 
feems  not  impoffible,  that  a  particular  part  of  the  fea  may  be  lome- 
times  extraordinarily,  and  perhaps  fuddenly,  impregnated  with  an 
additional  faltnefs^  from  faline  fleams  plentifully  aicending  into  it,  by 
means  of  fubterraneal  fires.  But  it  may  prove  the  more  difficult  to 
difcern  this  adventitious  faltnefs,  unlefs  the  tafl*,  as  well  as  the  balance, 
be  employed  about  it  •  becaufe  the  fait  that  produces  it,  may  be 
of  fuch;  a  nature,,  as  to  be  much  lighter  in  ffecic'  than  common  fea- 
falt. 

Though  the  weight  of  fea^water,  be  as  good  a  way  as  any 
yet  employed,  to  determine  what  part  of  it  mofl  abounds  in  fair; 
and  though  it  be  poffible,  that  in  our  fea,  and,  perhaps,  in  almofl  all 
others,  this  way  is  not  liable  to  any  confiderable  uncertainty  j  yet  it 
may  fometimes  deceive  us,  efpecially  in  very  hot  regions  \  becaule  I 
have  obferved,  that  there  are  volatile  falts,  which,  though  by  reafon 
of  their  aftivity,  they  make  fmart  impreffions  on  the  tongue,  and 
give  the  water  imbued  with  them  a  ftrong,  faline  tafl,  yet  add  very 
little  to  its  fpecific  gravity :  as  I  have  tried,  by  hydroitatically 
examining  difli lied  liquors,  impregnated  with  volatile  and  urinous  falts  ; 
forae  of  which  liquors  I  found  very  little  heavier  than  common  water, 
and,  confequently,  nothing  near  fb  much  heavier  as  they  would  have 
been  made,  if  they  had  been  brought  to  fo  fharp  a  taft,  by  having 
nothing  but  common  fea-falt  diffolved  in  them.  And  therefore,  if 
in  any  particular  place,  by  any  other  way,  or  from  the  fteams  of 
the  earth  beneath,  the  fea  fliould  be  largely  impregnated  with  fuch 
kind;  of  lighc  lilts^^  the  fea-water:  may;  be.  much.,  more  fait    to  the 
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taft,  and  yet  be  very  little  heavier.  Thus  a  fealed  bubble  of  glafs,  Nat.Hist. 
made  heavy  by  an  included  metal,  weighed  firft  in  fpirit  of  fal-  \,^^^'^"^  ^ 
armoniac,  that  tafted  much  ftronger  than  fea^water,  3iij.  51  \gr.  and 
afterwards,  in  fair  water,  but  3  iij.  45  4  ^>'-  So  that  notwithlianding 
its  great  laltnefs,  the  fpirit  was  lighter  than  common  water  j  though, 
a  large  part  of  that  comparative  levity  may,  probably,  be  afcribed 
to  the  liquor  wherein  the  faline  particles  Iwam  \  which,  by  diftilla- 
tion,  was  grown  more  pure  and  light  than  common  clean  water. 

But  for  a  farther  proof^  we  took  a  hard  lump  of  fal-armoniac, 
and  a  lump  of  good  white  (ea-falt,  and  found  the  proportion  of  the 
latter  to  a  bulk  of  water  equal  to  it,  fomething  abov^  that  of  two 
and  a  quarter  to  one  •,  and  the  proportion  of  the  former,  to  an  equal 
bulk  01  water,  not  above  a  centefm  more  than  that  of  one  and  ~  to 
one  •,  which  falls  fo  Ihort  of  the  other  proportion,  that  it  may  juftly  leem 
ftrange  \  efpecially  if  it  be  confidered,  that  the  faftitious  fal-armoniac 
which  chymifts  generally  ule,  and  we  employ^  confifts,  in  good  part,  of 
fea-falt,  which  abates  much  of  the  comparative  levity  it  might  have, 
if  it  were  made  up  only  of  urinous  and  ful-ginous  falts,  which  are 
its  other  ingredients. 

I  fhall  here  add  the  greateft  meafure  of  faltnefs  whereto  I  have  brought 
water ,   without  the  help    of    external    heat.      To    which    purpofe, 
I  employed  two  different  ways  •,   the  one  was,  by  putting  into  a  well- 
counterpoiied  vial,  two  ounces  of  common  water  ^  and  then  adding  to 
it,  well  dried    and  white  common  fait  •,    and  fhaking  them  together, 
till  the  liquor    would,   whilft  cold,    difTolve   no   more,    this   liquor, 
thus  glutted  with  liilt,  weighed  11 50  grains^  from  which  two  ounces 
being  dedufted,    the   overplus  of  weight,   arifing    from  the  dilfolved 
fait,  amounted   to  190  grains-,  ih  that  a  parcel  of  fait  will,  without 
heat,    be  dilfolved  in  about   five  times  its  weight  of  common  water. 
By  which  proportion  we  made  fo  ftrong   a  brine,  that  feveral  pieces 
of  amber,    being  purpofely  let  fall  into  it,   emerged,   and   floated  on 
it.     The  better  way,    tho'  more  tedious,   that   we  made  u(e  of  was, 
to  let  fea-falt  run  fer  deliquiumy  till  it  was  diffolved  by  the  aqueous 
vapours  that  fwim   in  the  air.     In  this  liquor  we  weighed  a  piece  of 
fulphur,    which    we  alio   weiihed  in  fea-water,   wherein,    finding  it 
much   heavier  than   in    the    former,    it  appeared  that  the  fea-water 
was  in  fpccie  much  lighter  than  tlie  other  •,   but  how  much,  1  cannot 
remember. 

I  have  alfo  examined  a  hard,  dry  lump  of  fea-falt,  and  found  its 
proportion  in  weight  lo  common  water  of  the  fame  bulk,  to  be 
almofl  as  2  to  i.  But  the  fpecific  weight  of  a  hard  and  figured 
lump  of  S^/Cfw.  proved  to  that  of  water  very   nearly  as  2^  to  i.* 

G  g  2  Con- 

*  Dr.  HsSey  thinks  it  advifable,  that  the     fliould  be  recorded,  fiir  the  &ke  of  pofte* 
prefent  degree  of  the  faltnefs  of  the  Tea  I  rlty. 
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Nat.Hist.  Confidermg  that  various  metalKue  and  mineral  fglutions,  might  be 
^/•'"V'N*^  readily  precipitated,  not  only  by  the  fpif  it  of  fait,  but  by  crude  fait, 
2T»  txsmint  whether  dry  or  diffolved  in  water  •,  *twas  eafie  to  imagin,  that^  by  means 
the  jrejhnejs  rf  ^f  this  precipitating  quality  of  common  fait,  one  might  dilcover  whe- 
*'^^'^'*  ther  any  particles  of  it  lav  concealM  in  a  propofed  liquor. 

To  this  eikl  I  emplored  feveral  preparations  ;  and  tho'  two  or  three 
of  my  other  tryals  had  a  tolerable  fuccefs,  yet  that  which,  at  length, 
I  pitched  upon  as  the  moft  certain,  is  the  following. 

I  took  fome  common  water  diftill'd  in  |lais  veUels,  that  it  might 
leave  its  corporeal  fait,  if  it  had  any,  behind ;  and  put  into  a  thou- 
fand  grains  of  it,  one  grain  of  dry  common  fait :  into  a  convenient  quan- 
tity, two  or  three  Ipoonfuls,  for  example,  of  this  impregnated  liquor, 
I  let  fall  a  fit  proportion,  for  inftance,  four  or  five  drops,  of  a  very 
firong  and  well  filtred  folution  of  well-refined  filver,  diilblved  in  clean 
jiepia  fortis.  I  alfo  made  the  tryal  fucceed  with  fpirit  of  nitre ;  and 
herein,  there  immediately  appeared  a  whitiih  cloud,  that  flowly  de«% 
icended  to  the  bottom,  and  fettled  there  in  a  white  precipitate. 

This  experiment  being  feveral  times  repeated,  was  confiantto  fuccefs, 
having  recommended  it  to  me  for  between  twenty  and  thirty  years  j 
tho'  I  make  choice  hereof  without  denying,  that  men  of  fagacity, 
efpecially  if  well  vers'd  in  chymical  operations,  may,  upon  the  fame 
foundation,  find  fome  other  cheaper  way,  tho'  fcarce  any  more  nice 
and  certain,  of  compafling  the  fame  end. 

But  to  make  the  experiment  rigoroufly,  we  ufuaHy  took  fomewhat 
more  than  a  thoufand  parts  of  water  to  one  of  fait.  And  having  let 
fall  a  few  drops  of  our  metalline  folution,  into  a  liquor  obtained  by 
a  particular  way  of  edulcorating  fea-water,  there  did  not  prefently 
enfue  any  white  cloud  or  precipitate,  much  left  fuch  an  one  as  was 
afforded  by  the  water,  impregnated  with  lefs  than  a  thoufandth  part 
of  fait.  And  if,  after  fome  time,  there  happened  to  appear  a  little 
cloudiiiets  in  this  faftitious  liquor,  it  was  both  flow  Her  produc'd,  and 
much  lefs  than  that  which  appeared  in  the  impregnated  water. 

Various  folutions  of  mineral  bodies  may,  alfo,  be  precipitated  by  dilu- 
tion %  that  is,  when  the  folution  has  time  enough  allow'd  to  diffufe  it 
lelf,  through  a  great  quantity  of  water,  the  faline  parts  are  thereby 
lb  attenuated  and  weaken'd,  that  they  remain  no  longer  able  tp  fuftain 
the  mineral  corpufcles,  they  kept  afloat  before  ^  but  make  with  them 
and  the  water,  a  confus'd  fubfiding  mixture ,  ufually  of  a  whitifli  co* 


nfy,vvhp,  as  lie  fuppofcs,  may, from  the 
coniinual  increafe  hereof,  at  Jength,  dif- 
cover  the  age  of  the  world.  The  Doftor 
wifhes  the  fame  thing  had  been  done  2000 
years  ago,  that  we  might  have  been  at 
fome  certainty  in  this  affair.  For  as  the 
rivers,  according  to  his  hypothefis, 
giaduaUy  walh  away  the  falc  of  the  earth, 


and  depoAt  it  in  the  main  ocean>  thi» 
muft  continually  become  more  falina 
thereby ;  whence,  two  experiments  made 
at  large  but  equal  diftances  of  time,, 
might,  by  the  rule  of  proportion,  tell  us 
how  long  the  fca  has  been  in  acquiring 
its  prefent  degree  of  filtnefs.  Sec  Phh 
/of,  JYanfifS.  N**  344./^  2j5. 

lour» 
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lour.    This  appears  when  the  butter  of  antimony,  being  put  into  comi  Nat.Hist< 
mon  water,  is  thereby'  quickly  and  plentifully  precipitated   in    the  \./ —         ' 
form  of  that  white  powder,  the  chymifts  call  Mercurius  vita.    I  have 
•alfo  produced  a  powder  of  that  colour,  by  pouring  into  common  water 
a  ftrong  Iblution  of  tin-glafs  made  in  j4quA  fortis:   and   by  the  fame 
way  have  precipitated  the  tinfture  of  jalap,  benjamin,  labdanum,  an- 
timonial  fulphur,  and  of  other  bodies,  made  in  vinou'  fpirits.    Were 
it  not  for  this  power,  that  water  has  to  weaken  moft  folutions  ot  bo^ 
dies,  I  could  have  employed,  inflead  of  filver,  either  quick-filver  dif- 
iblv'd  in  jitpia  fortis^  or  lead,  crude  or  calcin'd,  in  the  fame  liquor,  or 
rather  in  ftrpng.  fpirit  of  vinegar  \  fince  thele,  and  fome  others,   are 
found  precipitaSle  by  falt-water  into  whitifh  powders.    But    tho'  a 
very  careful  oblerver  may  make  ufe  of  thefe  metalline  folutions,  to 
guefs  at  the  quality  of  water^  as  to  frefhnefs  and  faltnefs  ^  yet  the  pre- 
cipitation made  by  dilution,  is  not  difficult   to  be  difiinguifh'd   from^ 
that  which  is  perform'd  by  a  true  and  proper  precipitant,  both  by  the 
quicknefs  of  the  effeft,  and  the  copioufhefs  of  the  white  fubftance  pro- 
duced i  being  on  both  thefe  accounts  very  much  inferior  to  it :  as  may 
evidently  appear  in  the  very  different  fffefls  that  our  particular  folu- 
tion  has  upon  the  fea-water,  peculiarly  edulcorated,  and   upon    well 
diftill'd  common  water,    compared  with  thofe  it  had  upon  water  im- 
pregnated with  a  thoufandth  part  of  fait,  and  upon  ieveral  commoi» 
undiflilled  waters. 

To  proceed,  the  ufefulnefs  of  this  experiment  is  not  to  be  eftima- 
ted  barely  by  the  effay  it  helps  us  to  make  of  dulcify'd  waters,  but 
much  more  by  the  eftimate,  that  by  its  means  may  be  made  of  na- 
tural freih  waters,  whether  ot  fprings,  rivers^  lakes,  wells,  &c.    For 
it  being  generally    granted,  that  thofe  waters,  ceteris  paribus^   are  the 
beft,  as  well  for  wholefomnefs,  as  other  various  oeconomical  ufes,  c^c. 
that  are  freeft  from  faltnefs  ^  which  is  an  adventitious,  and  in  moft  cafe?^ 
a  hurtful  quality  in  waters  •,  by  our  way  of  examining  thefe  liquors,    a 
heedful  eye  may  in  a  trice  difcover,  whether  there  be  any  latent  falt- 
nefs in  them,  and  enable  us,  efpecially  by  the  help  of  :a  little  praftice, 
to  give  a  near  guefs,  how   much  one  water  is  freflier  than  another  j. 
as  I  have  purpolely    try'd  in  different  waters,    that  were  ordinarily 
drunk  by   conliderable    perfons.    And    if  once  you    have  attentively 
roark'd  what  change  four  or  five    drops,  for  inftance,  of  our  liquor^ 
will  make  in  two  or  three  fpoonfuls,  or  half  ounces  of  water ;  'twill 
not  be  difficult  for  a  heedful  obferver,  keeping  the  lame  proportion 
between  the  two  liquors,  to  make  a  near  eftlraate,  whether  any  na- 
tural water  proposM  have  a   greater,  an    equal,  or  a  lefs   degree  of 
freflmefs  or  faltnefs,  than  that  he  has  chofe  for  a  ftandard  \  and  ho\r 
much,  in  cafe  there  be  a  difference,  the  proposM  liquor  is  more  or  lefs 
free  from  faltnefs  than  the  other. 

And  that  luch  a  difference  in  a:  liquor  of    fuch    frequent    internal 
life  aj^  water,  may  have    coafiderable  elfefts  ujjon  human  bodies,  in^ 
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Nat.Hist,  refpeft  of  health,  may  be,  probably,  argued  from  the  differing  effefte 
~  -watery  more  or  lefs  impregnated  with  fait,  have  upon  feveral  other 

bodies.  Moft  pump-waters,  for  inftance,  will  not  boil  peale  and  beef, 
<^f.  near  fo  well  as  fpring  or  rain-water,  which  is  ufually  fofter, 
and  more  free  from  the  faltnefs  we  fpeak  of.  'Tis  commonly  Icnown^ 
that  the  fame  pump-water  will  not  fo  well  and  uniformly,  or  with- 
out curdling,  diffolve  wafti-balls  and  foap,  as  rain-water,  and  fome 
•running  waters  :  nay^  it  has  been  confefs'd  by  skilful  artifts,  that  fbme 
tools,  as  gravers,  &c.  made  of  the  hardeft  fteel,  would  receive  a  dif- 
ferent temper  if  quench'd  in  pump- water,  from  that  which  the  like  ex- 
tinction in  fpring  or  river  water,  would  give  them. 

And  as  many  medicinal  waters,  that  are  prefumM  to  owe  their  vir- 
tues to  the  participation  either  of  metalline  or  mineral  bodies,  appear, 
upon  tryal,  to  leave  fometimes  little,  and  fometimes  nothing  behind 
them,  except  a  kind  of  common  fait  •,  our  precipitant  may  greatly  a(^ 
fift  us  to  dilcover,  whether  a  mineral  water  propos'd  contain  iiich  a 
ftit^  and  if  it  do,  whether  copioufly  or  no.  This  I  have  tried  upon 
-more  than  one  of  our  Englifh  mineral  waters,  and  thereby  found  im- 
mediately, that  one  reputed  of  another  nature,  contained  pretty  flora 
of  la  line  matter  •,  and  that  another  is  impregnated  with  a  furprizing 
plenty  of  a  faltiili  fubftance. 

Tho\  for  certain  reafons,  I  afcribe  not  to  our  method  of  examining 
waters,  an  ability  to  difcover  lefs  than  one  part  of  fait  in  a  thoufand  parts 
of  water  •  yet  if  it  were  requifite,  we  might  make  more  nice  difcoverie?. 
For  having,  fometimes,  by  means  ot  it,  put  one  grain  of  fait  into 
fifreeri  hundred  of  diftilled  water,  we  could  manifeftly  make  it  appear, 
-that  even  this  liquor,  tho'  fo  lightly  impregnated,  was  not  deftitute 
of  lalt,  but  contained  more  of  it  than  Ibme  of  the  peculiarly  edulcora- 
ted water  :  nay,  I  once  found,  that  a  grain  of  dry  fa\t,  being  diC- 
perfed  through  two  thoufand,  and  at  another  time  that  being  diffolved 
in  three  thouland  times  its  weight  of  the  fame  kind  of  liquor,  fo  in- 
confiderable  a  p')rtion  of  fait  was  plainly  difcoverable  by  our  precipitant. 

But  it  may  be  objefted,  that  as  the  experiments  hitherto  mentioned 
have  been  made  only  upon  waters  impregnated  wirh  grofs  or  corporeal 
fea-fi^It;  they  may,  neverthelefs,  be  imbued  with  the  fpirit  of  that  fait, 
which,  by  reafonof  its  afttvity,  fhall  prove  as  unhealthful  to  the  drink- 
er, asthegrolTer  fait  it  felf.  To  this  I  m^ghtanfwer,  that  a  very  fmall 
proportion  of  fpirit  of  fait,  mav,  in  many  cafes,  make  the  water  fea- 
Voud  with  it,  rather  medicinal,  than  unwholefom  •,  but  to  manifeft  the 
foundation  of  the  cbjcftion  to  be  falfe,  I  took  above  a  thoufand  grains 
of  diftillM  water,  and,  inftead  of  corporeal  fait,  put  to  it  one  fingle 
drop  of  moderately  ftrong  fpirit  of  fait  •,  and  having  fliook  it  into  the 
water,  I  let  fall  into  a  portion  of  this  unequally  composed  mixture, 
fbme  drops  of  our  folution  of  fiiver,  which  prefently  began  to  preci- 
pitate in  a  wh^'tifh  form-  fo  that,  for  ouiiht  appeared  to  theeye,  this 
tryal  fucceeded  better  than  if  the  water  had  been  impregnated  with 

but 
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But  a  thourandth  part  of  corporeal    fait.    The    like  experiment  was  Nat. Hist. 

made  witH  water  peculiarly  edulcorated.    And  further, difFufiiig  one  drop    .^-"V^u* 

of  fpirit  of  fait,    into  two  thouiand  grains  of  difti  lied  rain  water;  and 

letting    fall  ibme  drops  of   our   precipitant  into  it,  the    fuccels    well 

anfwerM  our  expeflatioa     But  to  urge  the  trial  rtill  further,  1  added 

as  much  of  the  lame  diftill  d  rain  watOT,  as,  by  conjeflnre,  amounted 

to  at  leaft  half  as  much  more.     So  that  one  grain  of  fpirit  of  fait  had 

a  maniieft  operation,    tho'    not  quite  fo   confpicuous    as   the-  former, 

upon  above  three  thoufand  grains  of  faltlefs    water  j   and   poflibly,  if 

the  vial  could  have  contained  more,  and  would  not  have  been,  when 

fiU'd,   too    heavy  for    our    tender  balance,   the  difcolouration  of  the 

mixture   would  have  been  difcemable,  tho'  but  one  grain  of  fpirit  of 

fait    had    been    put    to  four,    or  even  five  thoufand  grains  oi'  water. 

And  that  a  drop  of  the  iiiline  fpirit  we  made  ufe  of,  did  not  equal, 

in  weight,  a  grain  of  <hy  fait,  appeared  from  hence  \   that  having  let 

fell  into  a  counterpois'd   glafs,  ten  drops  of  that  fpirit,  I  found  them 

to  weigh  but  about  8i  grains. 

The  like  trial  I  made,  by  fubft-tutlng  above  a  thoufand  grain:;  of 
rain  water,  for  the  like  quantity  of  diftiUM  water.  And  if  five  or  fix 
foikll  drops  of  ftrong  Ipirit  of  urine,  were  (haken  into  at  Icaft"  a 
thouiand  grains  of  d'ftill'd  or  rain  water,  impregnated  with  but  one 
ot  lalt  ■-,  Our  precipitant  would  make  a  dilcovcry  of  ibme  lalt'flintfs  in 
the  I'qiior.  f  have,  alfo.  Found  rain  water,  that  I  caus'd  to  be  carc-- 
fully  lav'd,  after  the  houlc-tops  whereon  it  fell,  had  been  wcU  wafli'd  with 
former  rain,  to  grow  a  little  turbid,  if  any  quantity  of  our  precipitant 
were  kept  for  a  competent  time  in  it.  And  being  gently  diftill'd  oif, 
it  left  a  refidcnce,  which,  with  a  little  of  our  ibiution,  alForded  a  inr 
more  ludden  and  copious  precipitate,  than  had  been  proiiuccd  with 
the  like  quantity  even  of  pump  water  it  feP".  And  tho' I  have  met 
with  rain-water,  that  was  more  free  from  fa.lt  than  any  fpring,  or 
river-Wiirer,  I  rememhcr  to  have  examined ;  yet,  having  made  tr'al 
of  fnow-water,  which  is  thought  be  the  lightcft  of  all  natural. 
waters,  I  manTeft'y  found  it,  by  our  way  of  examination,  not  to  be, 
dcftituteof  fahncfs. 
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Subterranean  and  fubmarine  Regions, 


As  to  Heat  and  Cold. 


SECT.    I. 

Different  re^  A  Chymift,  who  purpofely  travelled  to  vifit  Hungary^  and  other  places 
ghnr,  M99  /\  famous  for  mines,  alTured  me,  that  upon  his  defcent  into  a 
the  fuffsce  4  JL  1l  mine  of  an  exceeding  great  depth,  he  felt  the  air  yet  warm 
the  tartb.        ^^^lt  the  orifice  of  the  groove  j  but  afterwards  defcending  towards  the 

lower  parts,  he  perceived  it  cold,  till  he  came  to  fuch  a  depth  as  he 
fcarce  attained  by  defcending  for  a  quarter  of  an  hour  ^  and  that  the 
cold  he  felt  during  this  time  feemed  confiderable,  efpecially  when  l:e 
was  got  pretty  low  down  ^  that  after  he  had  pafs'd  this  cold 
region,  he  began,  by  degrees,  to  come  into  a  warmer  ^  which  increafed 
in  heat  as  he  went  deeper  \  fb  that  in  the  lower  veins  he  found 
the  workmen  digging,  with  only  a  flight  garment  upon  them: 
and  the  fubterraneal  heat,  he  faid,  was  much  greater  than  that  of  the 
free  air  on  the  top  of  the  groove,  tho'  it  were  then  fiimmer. 

This  account  of  a  cold  region  in  the  earth,  has  been  fincc  con- 
firmed to  me  by  a  phyfician,  from  an  ob{cr\^ation  made  in  another 
Hungarian  mine,  not  of  gold,  but  copper  ^  and  of  a  much  lefs  depth 
than  the  former.  For  in  going  down,  he  declared  he  felt  a  confide- 
rable degree  of  cold,  and  the  like  in  his  return  upwards  ^  that  he 
began  to  feel  the  cold,  when  he  could  receive  no  more  light  by  the 
mouth  of  the  groove  •,  and  that  this  cold  region  lafted  till  he  came 
near  the  bottom,  which  was  eftimated  to  be  about  100  fathoms  in  a 
ftrait  line  from  the  top. 

This 
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This  relation  agrees  very  well  with  that  of  Morinus^  ivho  vifited  Nat.Hisiv 
the  deep  Hungarian  tames  in  the  month  of  July^  and  takes  notice,  that 
when  he  came  down  to  the  burrows,  as  he  calls  them,  he  did  not 
find  any  heat,  as  at  the  mouth  of  the  groove,  but  the  begiiming  of  a 
very  cold,  and  confiderably  thick  region.  He  further  informs  us,  that 
when  they  had  defcended  about  8b  fathoms  beneath  the  furface  of 
the  earth,  he  began  to  feel  a  breath  of  an  almoft  lukewarm  air^; 
which  increafed  as  he  defcended  lower :  and  adds,  that  the  overfeer 
of  the  mine,  who  condufted  him,  affirmed,  as  did  alfo  the  officers  of 
other  Hungarian  mines,  that  in  all  their  deep  ones,  after  a  thick  trafl: 
of  cold  earth,  there  lucceeds  a  lower  region,  which  is  always  hot ; 
and  that  after  they  arrived  at  fuch  a  depth,  they  felt  no  more  cold, 
how  deep  foever  they  dug. 

There  feem,  therefore,  to  be  three  kinds  of  fubterraneal  regions, 
each  of  which  deferves  a  particular  conlideration. 

What  we  have  to  otfer  upon  each  may  be  thrown  into  the  following 
propofitions. 

PROP.   \. 

The  firft  region  of  the  earth  is  very  variable^  both  as  to  bounds  and  tern* 
ferature. 

For,  the  manifeft  operation  of  the  fun-beams,  is,  cateris  jraribtts^ 
greater,  and  reaches  farther  in  hot  climates,  than  in  cold  ones  ^  in 
the  midft  of  fummer,  than  in  the  depth  of  winter.  Belides,  in  fomc 
places,  the  different  folidity,  or  porofity  of  the  earth,  as  alio  the 
nature  of  fome  falts,  marcafites,  and  other  bodies  contained  in  it, 
may  differently  difpofe  the  foil  to  cold  or  heat.  And  in  the  firfl 
region,  the  air  is  ufually  more  temperate,  than  that  above  the  furface 
of  the  earth  •,  nor  is  this  region  confiderably  deep. 

That  in  the  upper  region  of  the  earth,  it  fhould  be  lefs  cold  thaft 
above  the  furface,  feems  reafonable-,  becaufe  the  fubterraneal  cavities 
are  fhelter'd  by  the  thicknefs  of  the  fides,  from  the  direft  aftion  of 
the  fun-beams,  the  wind,  c^r .  and  is  alfo  kept  from  an  immediate,  or 
foil  contaft  with  the  external  air,  when  that  is  vehemently  either  heated 

or  cooPd. 

That  the  heat  of  the  fun  much  lefs  powerfully  affefts  fuch  places, 
as  are  fhelter'd  from  its  aftion  by  folid  bodies,  appears  by  the  repo- 
fitories  of  ice  or  fnow,  wherein  'tis  kept  during  all  the  heat  of  fum- 
mer '^  ?  and  that,  oftentimes  in  cavities  which  are  at  no  confiderable 
depth  beneath  the  fuperficics  of  the  earth.  Nay,  having  had  occa-. 
fion  to  keep  ice  for  many  weeks,  after  the  frofly  weather  was  gone, 
I  did  it,  without  either  digging  to  a  confiderable  depth  in  the 
ground,  or  building  any  lubflantial  flrufture  over  the  cavity. 
^  And  a  gentleman  told  me,  that  in  the  fouthern  part  of  Francey 
where  the  heat  feem'd  to  exceed  that  of  feveral  pnrts  of  Italyy  fome 
curious  perfons,  who  refolved  to  have  ice  in  fummer  at  any  rate, 
tlio'  they  could  not  dig  four  feet  into    the  groimd  without  meeting 
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MAT.H|st.  witiE  water,. they  were  yet  able  to  luake  refeiratorics,  by  covering  a  brick 

buildup,  that  ftood  over  their  i^ts,  with  clay  and  land,  to  a  very 
confiderablc  thicknefs  i  and  taking  care,  that  the  only  place  which 
ihould  admit .  acccfs  to  the  outward  air,  was  a  fmall  northern  door, 
fitted  exaftly  clofe,  and  fenced  with  a  little  porch,  fiimilhed  with 
another  door.  And  by  this  means,  he  affirms,  thefe  gentlemen  preferv'd 
the  fame  included  ice,  fometimes  for  two  or  three  years  together. 

And  even  where  the  intercourfe  is  not  debarred  betwixt  the  fub- 
terraneal  and  the  fuperior  air,  the  operation  of  the  fun-beams  may 
be  very  much  lefs  in  a  Ihallow  cavity  beneath  the  furface  of  the 
ground,  than  above  it.  For  trials  have  informed  me,  that  liquors, 
differing  in  little  elfe  than  in  conliftence,  will  not  fo  eafily  pervade 
each  other,  as  a  man  would  imagine  ^  unlefs  fome  external  motion 
promote  their  intimate  mixture. 

Defcending,  late  in  the  morning,  into  a  pit,  where  they  were  dig- 
ging out  iron-oar,  tho'  this  cavity  had  no  very  narrow  orifice,  and 
was  dug  direftly  downwards,  and  exceeded  not  ten  or  twelve  feet  in 
depth  ^  yet  I  found  the  heat  no  way  troublefom,  while  I  flayed 
there,  tho'  the  pit  were  in  an  open  field,  unfliaded  by  trees  ^  and 
tho'  the  air  abroad,  were  much  heated  at  that  time  of  the  year,  which, 
was  in  the  doe-days. 

And  as  the  uibterraneal  air,  even  in  the  firft  region,  is  ufuallymuch 
lefs  heated,  than  that  above  the  earth  •,  fo  the  lower  air  is,  cdteris 
fmhuty  much  left  refrigerated,  by  the  grand  eflficients  of  cold,  than 
the  upper.  For  the  fubterraneal  air,  being,  tho'  comparatively  cool, 
yjet  indeed  moderately  warm  in  fummer,  ought  not  be  affefted  with 
the  winter's  cold,  fo  much  as  that  contiguous  to  the  furface  of  the 
earthy  fi-om  whole  immediate  contaft  it  is  defended  by  a  thick 
arch:  and  that  the  cold  reigns  moft  in  the  free  air,  and  the  fuper- 
ficial  parts  of  the  terreftrial  globe,  appears,  becaufe  water  begins  to 
freeze  at  the  top,  not  at  the  bottom.  And,  we  fee,  that  in  cellars 
arched,  and  carefully  kept  clofe  from  the  communication*  of  the 
outward  air,  beer,  and  other  liquors,  may  be  kept  from  fireezing  in 
frofly  and  fnowy  weather  \  as  I  have  obferved  in  a  fliallow  cellar,  but 
well  arch'd,  during  a  fevere  winter-,  which  froze  ftronger  liquors 
than  beer,  in  another  adjoining  cellar,  that  differ'd  not  much  firom  it 
in  depth,  but  had  not  fo  thick  and  folid  a  roof.  And  even  in 
Ruffta  it  felf,  where  the  cold  is  extreme,  it  reaches  not  near  fo  deep 
as  one  would  expeft. 

PROP.    II. 

The  fecond  region  of  the   earth  feems  to  be  genernUy  coli^  in  comfarifon  of 
the  other  two. 

It  feems  reafonable,  fince  the  earth  is  naturally  a  body  confifting 
of  grofs  and  heavy  parts,    ufually  much  lefs  agitated  than  thofe  of 
our  organs  of  feeling,  that  it  ihould,  as  to  fenfe,  be  cold  •,  and  there- 
fiarc  that  quality  may  be  juftly  afccibed.  to:  it,  in  a^regionj,  where,,  by 

its- 
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its  litiiation,    it  is  kept  from   being  confiderably  affefted,  cither  by  N^.HiSTi. 
the  heat  of  the  upper  air,  or  by  that  of  the  deep  parts  of  the  esffth  ^  ^ 
which  are  the  two   agents  that  feem,   of  all  others,  the  moft  likely 
to  put  its  parts   into  an  unufual  motion  ^    and   thereby   change  its 
natural  temper.    And  that  the  propolition  agrees  with  experience,  may 
be  gathered  trom  the  foregoing  relations. 

But  then  this  coldnefs  afcribcd  to  the  fecond  region  of  the  earth, 
is  to  be  imderftood  comparatively  to  the  other  two.  For  otherwke, 
£ven  this  earth  is  not  the  fummum  frigidum  j  for  I  could  never  hear 
oi  any  ice  met  with  there,  at  any  time  of  the  year.  Nay,  th^ 
who  have  defcended  far  enough  into  this  region,  have  not  foimd  tke 
xrold  any  where  very  great,  or  in  fome  places  not  at  aU  conliderable. 
And  indeed,  at  the  mouth  of  deep  grooves  in  mines,  the  fleams  tfajM: 
afcend,  often  feel  warm  •,  tho'  the  outward  aii',  where  the  obfervation 
is  made,  be  affected  with  the  heat  of  fimmier  j  which  feems  to  arg«c, 
that  the  middle  region  of  the  earth,  thro'  which  thefe  fteams  mjuft 
afcend,  is  not  very  intenfely  cold. 

PROP.   III. 

In  fever al  flaces^  which^  by  reafon  of  their  diftdnet  from  the  furfaa  of  the 
earthy  might  be  referred  to  the  middle  region  of  it^  the  temperature  of  the 
air  u  very  different^    at  the  fame  feafons  of  differem  years. 

\  h^ve  leam'd  trom  feveral  perfons,  who  have  here,  in  feveral  parts 
of  England^  had  occafion  to  defccnd  into  deep  pits,  or  grooves,  of 
different  minerals  \  that  they  felt  in  (ummer-time,  a  remiflion  of  the 
heat  of  the  external  air,  as  foon  as  ever  they  began  to  defcend  \ 
and  that  this  warmth  did  not  fo  far  decreafe,  as  to  end  in  any  notable 
cpldnefs,  before  th^ey  came  into  a  deeper  part  of  the  earth,  where 
that  quality  never  troubled  them.  And  1  had  it  from  a  mathema- 
tician, who  was  often  employed  about  lead-mines,  that  at  ftich 
depths  as,  according  to  Morinm^  the  fecond  region  of  the  earth 
reaches,  he  obferved  it  to  be  fenfibly  warm  at  all  feafons  of  the  year. 

Nor  is  it  improbable,  that  the  middle  region  of  the  earth  ftiould 
be  of  different  temperatures,  in  different  parts,  upon  account  of  the 
variations,  only,  which  the  climate  may  produce,  by  being  very  much 
hotter,  or  very  much  colder,  in  one  place,  than  in  another  j  but 
from  the  peculiar  conftitution  of  the  foil. 

And  this  temper  of  the  foil  it  felf  may  be  diverfified,  not  only 
by  its  greater  or  lefs  compaftnefs,  but  from  the  nature  of  the  fprings, 
or  fubtcrraneous  liquors,  that  may  abound  in  it,  or  ftrain  thro' 
it  into  the  groove-,  and  that  efpecially  by  the  minerals,  as  fa  Its  and 
marcalitcs,  that  grow  near  the  fides  of  the  well,  or  are  brought  thi- 
ther by  the  waters. 

Nature  does  not  regulate  her  felf  under  ground  by  our  imaginary 
divifions  \  but  produces  marcafites,  falts,  and  other  minerals,  moft  fre- 
quently, perhaps,  in  what  we  call  the  lower  region  of  the  earth  •,  yet 
fometimes  too  in  our  upppr,  and  often  in  our  middle  region.    Let  us 
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•Nat.Hi w  then  fuppofe,  that  in  fome  places  of  the  latter,  there  is  a  mine  of 
^*  that  earth,  naturally  abounding  with  embryonated  nitre,  or  other  fait, 
that  is  apt  to  fend  out  refrigerating  effluvia,  or  by  its  contaft  to  cool 
the  air.  Let  usalfo  fuppofe,  that  by  the  fides  of  another  well,  of  the 
fime .  depth,  there  are  numerous  ui;iripe  minerals,  in  the  procels  of  ge- 
neration, or  rather,  a  great  quantitv  of  marcafirical  earth,  yet  ot  fo 
open  and  loofe  a  texture,  that  not  only  water,  but  air  alfb,  wouM,  in  a 
few  hours,  evidently  work  upon  it.  And  fince,  whilft  marcafites  flow*- 
\y  diffolve,  it  has  been  obferved,  that  many  of  them  will  conceive  a 
confiderable  degree  of  heat  ^  'tis  very  probable,  that  the  temperature 
of  the  earth,  in  the  place  abounding  with  thefe  marcafitical  minerals,^ 
will  be  very  warm,  in  comparifon  of  the  temperature  of  the  other 
place,  where  the  foil  plentifully  produces  nitrous  and  other  refrigera- 
ting bodies  j  tho'  both  the  places  oe  fuppos'd  at  the  fame  diftance  from 
die  furface  of  the  earth,  and .  confequently  in  the  fame  fubterraneal 

Upon  the  like  grounds  it  may  alfo  be  fiilpefted,  that  in  the  fame 
place  the  temperature  will  not  be  always  the  lame  j  even  upon  account 
of  theloil.  For  fome  laline  earths,  that  partake  of  the  nature  of 
marcafites,  admit  a  kind  of  gradual  maturation,  and  perhaps  other 
changes  which  feem  fpontaneous  ^  and  fuch  changes  may  happen  the 
more  remarkably  in  thole  parts  of  fuch  bodies  as  are  expofed  to  the 
air,  which  are  the  parts  placed  at  the^  fides  ot  the  deep- wells  we 
are  talking  of. 

Hence  a  mineral,  to  which  either  heat  or  cold  is  to  be  referred 
Ufiay  be  more  plentiful,  ripe,  and  operative,  at  one  time  than  at  ano*- 
ther ;  or,  at  length,  all  the  earth  capable  of  being  aflimilatedby  the 
mineral  rudiments  harbour'd  in  it,  may  be  confumed;  or  the  mineral 
it  felf  arrive  at  a  perfeftion  x>f  maturity,  which  will- render- its  tex^ 
ture  clofe,  and'  unfit  to  be.  penetrated,  and  wrought  upon,  as  before 
by   the  water,  or  other  liquor,  which  occafioa'd  its  heat. 

P  R  O  P.     IV. 
7 he  third  region  of  the, earth  has  been  obferved  to  be  confiantly  andfenftbly, 
but  not  wiiformly  warm  ^  being  in  fome  f  laces  confiderably  hot, 

Almofl  all  the  deep  grooves  that  mineralifts  have  given  us  accounts 
of,  and  wherein  men  have  wrought  long  enough,  to  take  fufficient  no- 
tice ofr  the  temperature  of  the  air,  have  been  made  in  foils  furni/hed 
with  metalline  ores,  or  other  minerals,  without  which,  men  would  not 
be  at  the  charge  of  finking  fo  very  deep  into,  and  maintaining  work^ 
men  in  them-,  fo  that  experience  has  yet  but  flenderly,  or,  at  leaft,  not 
fuflSdently  informed  us  of  the  temperature  of  thofe  parts  of  the  third 
region  of  the  earth,  that  are  not  furniih'd  with  ponderous  minerals  ^ 
and  confequently  it  has  not  informed  us  of  the  temperature  of  the  lower 
region  in  general. 

Having  purpo(ely»  inquired  of  leveral  perfons^  who  had  vifitedand 
fisequqoted  the  third. regioa.ofthe  earthy jn  different  j.countrifi3  and.  loils^ 

and  1 
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and  at  different  depths  and  feafons  of  the  year,   I  did  not   perceive  Nat.Hist. 
that  any  of  them  had  ever  found   it  fenfibly   cold.    And    lulpefting, 
that,  in  fome  cafes,  the  narrownefs  of  the  cavities,  wherein  the  diggers 
were  reduced  to  work,  might  make  the  warmth,they  felt,  proceed,in  gredt 
part,  from  the  fleams  of  their  own  bodies,,  and^  perhaps,  of  the  mine- 
rals, and  from  the  difficulty  of  cooling  the  blood  in  the  air  clogg'd 
with  effluvia  ^    I  inquired,  whether  the  heat  of  the  lubterraneal  air„ 
in  fuch  places,  might  not  be  refer r'd  to  the  like  caufes.    But  I  was 
anfwered  in  the.  negative, .  particularly  by  an  inquifitive  peribn,  who  ^ 
had  been  in  the  deepeft  and  hottuft  mines  that  have  been  vifited  by 
any  acquaintance  of  mine. 

There  are  ftill,  I  think,  two  principal  caufes  to  which  we  may,  pro* 
bably,  refer  the  temperature  of  thofe  places  where  the  air  is  but  mo* 
derately  warm.. 

And  firft,  the  coldnefs  of  winter' may  not  be  felt  in  the  lower  re- 
gion of  the  earth  j   becaufe  the  air  there    is  too  remote  from  that 
above  the  earth,  to  be  much  affefled  with  thofe  adventitious  caufes  of 
cold,  which  make  that  quality  intenie  in  the  open  air.    But  pofQbly  the 
pofitive  caufe  of  the  aSual  warmth  there,  may  proceed  from  thofe  deeper 
parts  of  the  fubterraneal  region,  which  lie   beneath  the  places  where 
men  have  yet  hadoccafion  to  die.    For  it  feems  probable,  that,  in 
thefe  yet  unpenetrated  bowels  of  the   earth,  there  are  great  flore- 
houles,   either  of  aftual  fires,  or  places  confiderably  hot,  or  in  fome - 
regions,. of  both  ^/rom  which  magazines  of  fubterraneal  heat,  that  qua- 
lity  is  communicated,  efpecially  by   channels,  clefts,  c^r.  to  the  lefs 
deep  parts   of  the  earth,   either  by  a  propagation   of  it  thro'  the 
Iblution  of ,  the  interpofed  part  of  the  foil,  or  by  a  more  ealy  dilFulion- 
of  the  fireoritseffeils  thro' the  above-mentioned  conveyances  ^  or  efle 
by  fending  upwards  hot  mineral  exhalations  and  fleams,  which,  by  rea-^ 
ion  of  the  comparatively  heavy  materials,  whereof  they  confift,  and  u 
of  their  being  lefs  difpers'd  nearer  the  parts  from  whence  they  pro- 
ceed, are  ufually,  more  plentiful  in  the  deeper  parts  of  the  earth,  andv 
fomewvhat  affefl-  them.  witK  the  quality  that  they  brought  from.  the. 
places  where  they  wereform'd. . 

That  manifeft  fleams   are  often  found  in    grooves,    efpecially    iii 
deep  ones,-  is  evident  by  the  damps  which  infeft  moft  of  them  •,   and 
this  in  diftant  regions,  as  feveral  provinces  of  Germany^  Bohemia^  Hun^^ 
fAryy  &c.  as  alfo  in  feveral  parts  of  England*    By  which  it  appears,  that* 
feveral  of  thefe  exhalations  alcending  from  the  entrails  ot  the  earth,  ^ 
are  fulphureous,  bituminous,  and,  in  fome  grooves,  apt    to  take  fire. - 
However,  the  eafie  inflammability  of  bodies  is  not  always  a.  fure  proof 
of  tbe.attual  feiifible  warmth  of  the    minute  parts  they   confift,  ofl  . 
For  tho' fa  It-peter  be  very  inflammable,  yet  beii.g  by^folution,  in  fair  : 
water,,  reduced  toinvifible  corpufcles,,  it  highly  refrigerates  that  li- 
quor*. Nor  have  I  obferved  its  fumes, when  far  from   the    fire,  ta^ 
hfcve.  any>  heat  fenfible  to*  the  touch: .  And  the  lite  may*  Be-  fa  id  of 
the  exhalations  of  highly.reftifiedlpirit  of  .wine,,  which  yet,  we  know^  ^ 
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Nat.Hist.  18  it  felf  totally  inflammable.  ]Nay,  large  exhalations  may  afcend 
"^  "^  '  from  the  lower  parts  of  the  earth,  and  yet  be  rather  cold  than  hot. 
For  1  have  made  a  mixture,  that  plentifully  emitted  fleams,  even  whilft 
its  component  ingredients,  brij  kly  afting  upon  one  another,  were  con- 
iiderably  cold. 

But  having  purpolely  inquired  of  an  obferving  man,  who  frequent- 
ed deep  mines,  wherein  he  had  a  ^confiderable  fliare  ^  he  affured  mi?, 
he  plainly  oblerv'd  the  fumes  that  came  out  ot  the  mouths  of  them 
to  be  aftually  and  fenfibly  warm,  and  this  in  a  warm  fealbn  of  the 
year.  And  Morinus^  fpeaking  of  the  deep  Hungarian  mines,  tells  us, 
the  large  exhalation,  that  afcended  from  the  bottom,  was  hot.  And 
that  at  the  mouth  of  a  well,  the  afceading  fumes  were  fenfibly  hot, 
even  in  fummer. 

That  alio  in  many  places  of  tlie  earth,  where  no  grooves  are  dug, 
and  no  vifible  exhalations  taken  notice  of,  effluvia  may  yet  pervade 
the  foil,  anci  exercile  fome  operations  of  warmth,  appears,  probably, 
from  hence  J  that  ,/^/V(?/4  reckons  it,  amon^  the  figns  of  a  latent  mi- 
neral vein,  that  the  hoar-froft  docs  not  lie  upon  that  t^-aft  of  the 
furface  of  the  earth,  under  which  a  vein  runs.  The  like  direftions  I 
have  known  given  by  the  skilful  in  England^  for  the  difcovery  of  places 
that  contain  coal-mines.     And  a  near  relation   of  mine  ihewM  me  a 

f;reat  traft  of  his  land,  which,  he  affirmed,  would  not  fulFer  fnow  to 
ie  upon  it  for  above  a  day  or  two,  in  the  midfl  of  winter. 

A  very  ingenious  gentleman,  alfo,  who  liv^s  among  mines,  and  is 
concern^  in  fome  of  them,  affured  me,  that  in  fome  places  which  he 
knew  to  have  mineral  veins  beneath  them,  he  obferv'd,  neither  fnow  nor 
ice  would  continue  fcarce  at  all  upon  the  furface  of  the  ground,  even 
in  an  extraordinary  cold  winter.  And  fome  learned  men  tell  us,  that 
near  the  gold-mines  in  Hurgary^  the  leaves  of  the  trees  are  often  found 
of  a  golden  colour,  proceeding  from  the  metalline  exhalations  of  the 
mines  •,  which,  one  would  think,  mufl,  by  reafbn  of  their  weight,  require 
a  confiderable  beat  to  raife  them  into  the  open  air. 

Thefe  latent  fires  and  heats  in  the  bowels  of  the  earth  will,  it  may 
be  laid,  account  for  the  warmth  only  of  thofe  places  that  are  within 
reach  oftheaftionof  fuch  efficients,  which  are,  probably,  wanting  in 
many  parts  of  the  earth. 

But  the  troublefome  degree  of  heat,  to  be  found  in  fome  places  of. 
the  third  region,  feems  not  always  to  be  derivable  from  the  two  caufes 
already  afligned  \  which  mufl,  to  produce  fo  confiderable  an  cffeft,  be 
aflifted  by  a  third,  more  powerful  thanthemfelves  •,  and  this  leems  to  be 
the  incalelcence  there  is,  in  many  mines  and  other  places,  produced  by 
the  mutual  aft  ion  of  the  componant  parts  of  immature  and  more  loofe- 
ly  contex'd  minerals,  promoted  by  water  ^  and  efpecially  fuch  as  are 
of  a  marcafitical  nature. 

That  fuch  an  incalefcence  may  be  thus  produced  in  the  bowels  of  the 
earth,  appears  by  example  of  the  like,  producible  in  mineral  bodies  above 
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ground.    And  that  marcafites,  which,  for  the  nioft  part,  abound  in  vitrioI>*  Kat.Hist.' 

are  bodies  very  fit  to  af&rd  this  lubterraneal  heat,  may  be  confirmed  by  the  '    -*"  ^ 

fnlphureous  and  faline  parts  they  contain  j  and  by  being  many  of  them 

ealily  wrought  oh,  both  by  fimple  water,  and  even  by  the  moift  air.    And 

a  gentleman,   who  went  to  vifit  one  of  the  deeper  Hungarian  mines, 

affiired  me,   that  in  the  lower  parts  of  the  mine,  he  gathered  vitriol, 

which  appeared  above-ground  to  be  of  a  golden  nature  j  and  that  in 

a  cave  on  one  fide  of  the  groove,  in  the  deep  gold-mine  near  Cremnitx.^ 

the  corrofive  fmell  is  fo  ftrong  and  noxious,  that  men  dare  not  dig 

out  the  rich  metal  it  abounds  with  \  being  deterr'd  by  the  ill  fate  of 

feveral,  who  ventured  to  work  in  it.    He  fi^rther  told  me,  that  tho* 

he  pafs'd  by  it  in  great  haft,   yet  he  was    offended  by  the  noifom 

exhalations  :  and  laftly,  that  in  gathering  this  vitriol  deep'under  ground,, 

he  tound  fome   of  it  foft  \   but  that    when    he   had  brought  it  into 

the  open  air,  it  hardened,  and  appeared  to  have  feveral  golden  flxeaks 

in  it. 

I  muft  not  here  omit,  that  the  diggers  in  mines  having  found,  by 
fad  experience,  that  ia  deep  grooves,  the  air,   unlefs  renewed,   does, , 
in  a  fhort  time,  become  unfit  for  refpiration  \    have  been    obliged  to 
fink,  at  fbme  convenient  diftancc  firom  the  groove,  where  the  miners  - 
work,  another  pit,  that  ufijally  tends  direftly  downwards  \  to  which 
o\K  Englijh  miners,   in  feveral  parts  of  this   kingdom,    give  diiferent 
names  •,     but  'tis  call'd  in  the  lead-mines  of  Derbyjhire^    an  air-fhaft  j 
where  it  is  made  40,  50,  and  fometimes  80,  or  100  paces  off,  and  as 
deep  as  the  groove.    From  this  air-fliaft  to  the  groove,  wherein  the 
men  work,  there  pafTes  a  channel,  to  convey  the  air  from  the  former 
to  the  latter-,   which   is  what  jimcola  fometimes  calls  Cmiculw^  and 
which,  in  the  above-mentioned  lead-mines,  is  called  a  drift  ^   becaufe^ 
the  air  ufudly,   in  the  form  of  wind,   drives  thro'  it,   and  thereby 
enables  the  workmen  to  breathe  freely  at  the  very  bottom  of  the  piL , 
And  a  very  obferving  man,  who  much  frequented,  thefe  mines,  told 
me,  that  at  the  depth  of  about  200  yards,  he  found,  by  the  means 
of  the  air-fhaft,   that  the  air  was  very  commodious  for  refpiration  ^ 
and   alfo  temperate  as  to  heat  and  cold.    But  Agricola  gives  an  odd . 
account  of  the  courfe  of  the  air  in  the  fha^^t  and  the  pit  \  a/Terting  it 
to  come  "  from  the  upper   to  the  lower,  in  the  fpring  and  fummer 
*^  feafons  •    nnd  the  contrary    way    in    autumn,  and  the  winter :    he 
ftdds,  that  "  the  air,   before  its  ufual  courfe    comes   to  be   duirably  - 
"  fettled,  is,  for  the  fpace  of  a  fortnight,  liable  to  frequent  changes  v 
^  fometimes  flymg  into  the   upper  or  higher  groove,  or  driit :,  and  . 
*^  fometimes  into  the  lower,  and  paffihg  out  at  the  other." 

If  this  obfervation  conftantly  holds,  it  may  h-nt  fome  odd  inquiries'- 
about  confiderable  periodical  chancres  in  the  fiibterraneal  part  of  the 
earth,  or  ni  the  air,   or  both  v    whnch  have  not    yet  been  regarded. 
Tho'  I  muft  own,  that  a  very  obferving  perfon,  who  had  the  chief 
hand,  iit  contriving:  the  fabterraneal  ftaiftures  in:  fime  deep  lead-mines,  ^ 
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TfJAT.HisT.  '^cITured  •ihe,  that  both  winter  and  fiimmer,  the  current  of  air  went 
'>  conftantly  the  fame  way  j  the  air  entering  in  at  the  mouth  of  the 
air-fliaft,  and  coming  out  at  the  perpendicular  groove.  And  Morinm 
*^ells  us,  that  in  the  deep  Hungarian  (smnts  he  vifited,  the  outward 
air  pais'd  firft  thro'  the  burrows,  and  fo  thro'  by-ways,  that  tended 
not  direftly  downwards,  but  reached,  at  length,  to  the  bottom  of  the 
perpendicular  groove  \  whence,  together  with  the  fleams,  proceeding 
tirom  the  mine,  it  afcended  ftrait  upwards  j  without  taking  notice  of 
jigricolas  obfervation,  about  the  different  courfe  of  the  lubterraneal 
air,  at  different  leafons  of  the  year. 

But  thefe  accounts  are  accommodated  only  to  the  few  informations 
1  have  hitherto  procured  \  and  are  therefore  only  proposed  to  be  refti- 
fied,  or  confirmed,  by  future  obfervations. 

In  the  mean  time,  we  may  gather  from  the  whole,  that  tho'  in 
fome  mines  three  fubterraneal  regions^  with  their  diftinguiihing  pro- 
perties, are  not  inconveniently  affignable  \  yet,  generally  fpeaking,  in  the 
whole  body  of  the  terreftrial  globe,  as  far  as  we  know  it,  both  the 
bounds,  and  the  tenrperature  of  the  regions  of  the  earth,  as  well  as 
thofe  of  the  air,  are  very  various  and  uncertain. 

And  much  lefs  have  we  any  certain  knowledge  of  the  temperature 
of  the  more  central  parts  of  the  earth  ^  in  which,  whether  there  be 
not  a  continued  folidity,  or  great  trafts  of  fluid  matter  ^  and  whether 
different  regions  are  to  be  diftinguifh'd,  and  what  is  their  number,  order^ 
thicknefs,  e^r.  we  are  wholly  ignorant. 

What  we  have  difcufTed,  belongs  only  to  the  temper  of  thofe  fub- 
terraneal parts,  to  which  men  have  been  enabled  to  reach  by  digging. 
*Tis  true  indeed,  that  fome  mines,  efpecially  in  Germany  and  Hungary^ 
are  of  a  vafl:  depth  \  yet  the  deepeft  of  all  the  mines,  that  I  have  as 
yet  read,  or  heard  of^  from  any  credible  relator,  is  that  which  Arricola 
mentions  to  be  at  Cotteberg.  But  what  proportion  does  this  it  lelf, 
tho'  it  reach  to  above  30CO  feet,  bear  to  the  whole  depth  of  the 
terreftrial  globe,  whofe  femi-diameter  is  more  than  4000  jniles  ? 


SECT.    11. 

T99  diffennt  ^  ■  ^  H  O'  the  air  and  the  earth  have,  as  to  temperature,  been  di- 
Ttgitnt  *^^^  JL  Itinguifhed  into  three  regions  \  yet  the  informations  I  have 
't'  r^^^  hitherto  met  with,  alTign  no  more  than  two  to  the  fea  :  the  former 
^  w^*'  whereof  may  be  liippoled  to  reach  from  the  fuperficies  of  it,  as  far 

downwards  as  the  manifeft  operation  of  the  fun-beams,  or  other  caufes 
of  warmth,  penetrate  %  from  which,  to  the  bottom  of  the  lea,  the 
other  region  may  be  allowed  to  extend. 

But 
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But  according  to  this  divificm,  the  limits  of  the  upper  region  will  Kat.Hist. 
not  be  always  conftantj  for  in  the  torrid  zone,  and  other  hot  climates,  ^•!rV'^^ 
it  rauft,  cdteris  furibm^  be  greater  than  in  the.  frigid,    and  the  tem- 
perate zones  i  in  fummer  than  in  winter  j  and  in  hot  weather  than  in 
coldj    fuppofing  in  thele  cafes  the  heat  to  come  from  the  fun  and 
the  air  j  and  not,  as  fometimes  it  may,  from  fubterraneal  exhalations. 

The  lame  caulcs  will,  likewife,  alter  the  temperature  of  this  region* 
This  temperature  may,  alfb,  be  chang'd  in  lome  few  places  by,  at 
leaft,  two  other  caufes  j  the  one  is,  the  different  conftitution  of  the 
ibil  that  compofes  the  fhore*,  which  tnay  affeft  the  neighbouring 
water,  if  it  extraordinarily  abound  with  nitre,  marcafites,  or  other 
fubftances,  able  to  increaie  or  leflen  the  coldnqfs  of  the  water. 

Another  caufc  may  be,  the  figure  and  fituation  of  the  lefs  deep 
parts  of  the  fliore,  which  may,  in  lome  fort,  reverberate  the  heat  that 
proceeds  from  the  fun  j  and  upon  fiich  an  account,  either  add  to  the 
warmth,  or  allay  the  coldnefs  that  would  otherwife  be  found  in  the 
neighbouring  water.  There  may,  indeed,  be  other  exceptions  to  the 
rule  J  tho',  perhaps,  referable  to  the  two  cafes  already  mentioned. 
Thus  M.  de  MontSy  in  his  voyage  to  Ncw-Vrance^  tells  us,  that "  about 
*'  the  \%th  day  of  June^  he  tound  the  fea- water,  during  three  days 
"  fpac€,  very  warm  i  and  that  their  wine,  by  the  lame  heat,  was 
**  warm'd  in  the  bottom  of  the  fliip ;  tho'  the  air  was  no  hotter 
*^  than  before."  And,  that  ^^  on  the  21  fi  of  the  fame  month,  they 
*^  were,  for  two  or  three  days,  lb  encompafTcd  with  mifts  and  colc^ 
*^  that  they  thought  themfelves  in  the  month  of  January  \  the  water 
**  of  the  fea  being  extremely  cold,  which  continued  till  th^y  came 
f  ^  upon  the  bank." 

The  temperature  of  the  lower  region  of  the  fea  is  generally  cold. 
For  water,  being  in  its  moft  ordinary  ftate,  a  liquor,  whofe  parts  are 
more  flowly  agitated,  than  thofe  of  mens  organs  of  feeling,  muft  be, 
upon  that  account,  cold  as  to  fenfe  •,  and  confequently,  thofe  parts  of 
the  fea,  which  are  too  remote  to  be  fenlibly  agitated  by  the  fiin-beams, 
or  wrought  upon  by  the  warmth,  which  the  air,  and  upper  parts  of 
the  earth,  may  from  other  caufes  receive,  Ihould  feel  cold  to  thofe 
who  defcend  into  it  •,  except  in  a  few  place?,  where  the  cold  may  be 
either  expellM,  or  allayM  by  hot  fprings,  or  terreftrial  exhalations, 
flowing,  or  afcending  from  the  fubjacent  earth,  or  die  lower  parts  of 
the  Ihore,  into  the  inaunbent,  or  adjacent  parts  of  the  water. 

I  Ihall  now  fubjoin  feme  relations  I  procured,  from  perfons  who  had    tLibnim  m 
occalion  to  go  down  into  the  lower  region  of  the  fea  •,    or  otherwife  hm  the  tmm 
o  take  notice  of  its  temperature,   in    very  different   regions   of  thefT*'*'^^* 
orld,  and  at  very  unequal  depths.  -''*' 

A  profefsd  diver,  feveral  times  complained  to  me,  of  the  coldneft 
of  the  deep  water  in  the  north  fea,  which  kept  him  from  being 
able  to  ftay  in  it  fo  long,  as  he  otherwife  might.  He  added,  that 
he  conftantly  found  the  cold  increafe,  the  deeper  he  dcfeeodedi 

Vol.  in,  li  "  ^       Ai 
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/JJat.Hist.  An  acquaintance  of  xrnnc,  who  made  a  long  ftay  in  Nmh-Jmrneay, 
— ^  ^  and  who  took  pleafurc  in  fwimmii^  under  water,  told  me,  that  tho' 
he  fcarce  remember'd  himfelf  to  have  dived  above  two  fathoms 
beneath  the  furface  of  the  fea ;  yet  even  at  that  Imall  depth,  he 
obi'erved  the  water  to  increaie  in  coldnefs,  proportionably  to  his 
defcent :  which  argues,  that  tho'  the  lim-beams  often  penetrate  plen- 
tifully enough  to  carry  light  to  a  great  depth  under  water  j  yet  they 
do  not  always  bring  with  them  a  fenfible  heat  \  and  that,  at  leaft  in 
fome  places,  the  upper  region  of  the  fea  reaches  but  a  little  way, 

A  perlbn  of  quality,  who  had  been  prefent  at  the  coral-fifhing 
vpon  the  Ihore  of  Afrkny  and  who  was  himfelf  a  diver,  informed  me,, 
that  tho'  he  had  feldom  delcended  above  three  or  four  fathoms,  yet 
he  foimd  it  lo  much  colder  than  near  the  top  of  the  water,  that  he 
could  not  well  endure  it  \  and  that  being  let  down  to  the  bottom 
of  the  fea  in  a  great  diving  bell,  tho'  the  water  cou'd  not  come 
immediately  to  touch  him,  he  found,  when  the  bell  came  firil  to 
the  groimd,  the  air  in  it  was  very  cold  \  tho',  after  he  had  flay'd  a  while 
there,  his  breath,  and  the  fleams  of  his  body,  made  him  very  hot. 

A  famous  commander,  who  had  been  upon  the  African  coaft,  in- 
formed me,  that,  in  the  day-time,  he  there  preferved  his  wine  in  a 
tolerable  temper,  by  keeping  it  at  the  bottom  of  the  fliip  in  (and  ^ 
but  that  in  the  mornings,  he  had  it  greatly  cool'd,  by  finking  his 
bottles  over-night  uito  the  fea,  and  letting  them  hang  till  morning, 
at  twenty  or  thirty  fiithoms  deep  under  water. 

An  intelligent  gentleman,  wno  failed  far  up  the  river  Gambrd  in  a 
fmall  frigat,  aiTured  me,  that  in  the  fea,  even  of  thofe  hot  climates^ 
wine  may  be  preferved  cool,  by  letting  down  bottles  in  the  evening, 
exaftly  ftopp'd,  to  the  depth  of  twelve  or  fourteen  fethoms  ^  whence 
being  the  next  morning  drawn  up,  they  find  it  very  frefh,  if  pre- 
fently  drank  •,  otherwife  the  heat  of  the  air  on  tne  upper  part  of 
the  water  would  quickly  warm  it. 

I  remember  too,  that  a  man  of  letters,  who  failed  to  the  £4/?- 
'Jhtdiesy  told  me,  'twas  the  praftice  of  his  captain,  and  other  perfons 
of  note,  whilft  they  pafs  the  torrid  zone,  to  keep  their  drink,  whe- 
ther wine,  or  water,  cool,  by  letting  it  down  in  bottles  to  the  depth 
of  eighty,  ninety,  or  fometimes  an  hundred  fathoms  •,  and  fuffering 
it  to  ftay  there  for  a  competent  time  •,  after  which,  they  found  it  to- 
be  exceeding  cool  and  refrefliing. 

Laftly,  to  fatisfie  my  felf  as  far  as  I  could,  to  how  great  a  depth- 
the  coldnefs  of  the  fea  reached^  meeting  with  a  curious  traveller,, 
who  had  been  in  feveral  parts  of  the  Baft  and  Weji-Indiesy  1  enquired 
of  hiip,  whether  he  had  taken  notice  of  any  extraordinary  deep 
foundings  in  the  vafter  feas^  to  which  he  anfwer'd,  that  failing  to 
the  Eaft'Indiesy  over  a  place  on  the  other  fide  of  the  line,  that  was 
fufpctled  to  be  very  deep;  they  let  down  400  fathom  of  line  ^  and: 
that  the  lead,  wiiich  weigh'd  about  30  or  3  5  pounds,  thereby  received 
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fo  intenfe  a  degree  of  coldnefs,  that  he  thought  a  mafs  of  ice  could  Nat.Hut. 
not  have  more  vehemently  affefted  his  hands  ^  and  this  oblervation  v-4^Xr^^\wJ 
was  made  in  about  the  35  fib  degree  of  fouth  latitude. 

Thefe  are  the  chief  relations  I  have  hitherto  been  able  to  procure, 
about  the  temperature  of  the  feaj  which,  if  they  happen  to  be 
confirmed  by  others,  we  may  thence  conceive,  that,  with  regard  to 
temperature,  thofe  two  fluids,  air  and  water,  have  this  in  common, 
that  where  their  lurfaces  are  contiguous,  and  in  the  neighbouring 
parts,  they  happen  to  be  fometimes  cold,  and  fometimes  hot,  as  the 
particles  they  confift  of  chance  to  be  more  or  lefs  agitated,  by  the 
varioufly  reflefted  rays  of  the  fun,  or  other  caufes  of  heat;  but 
that  the  parts  of  the  air,  called  the  fecond  region,,  and  the  loweit  ^ 

region  of  the  lea,  being  more  remote  from  the  operation  of  thofe 
caufes,  retain  their  natural  or  more  undilturbed  temperature  *,  which, 
as  to  us  men,  is  a  confiderable  degree  of  coldnefs :  fo  that  the  regions 
of  the  water  and  the  air  feem  to  aniwer  one  another,  but  in  an 
inverted  order. 

We  may  farther  conclude  from  the  preceding  accounts,  that  the 
fea-water  is  not  the  fummum  frigidum*  And,  indeed,  tho'  I  have 
been  able,  feveral  times,  to  produce  ice  in  falt-water ;  yet  I  find  not 
by  any  oblervation,  that  there  has  been  ice  met  with,  and  generated 
at  the  bottom  of  the  fea  •,  under  which  the  earth  has  been  found 
unfrozen  by  our  divers,  and  appears  to  be  foft  at  depths,  exceed* 
ingly  ftirpafling  the  greateft  they  have  reach'd  to;  as  is  evident  bf 
the  mud,  gravel,  &c.  fetch'd  from  the  bottom  of  tM  fea  by  founding-*' 
plummets,  let  down  to  above  an  hundred  fathoms.  And  a  fobef 
commander  of  a  ihip,  lately  arrived  from  the  remoter  parts  of  the 
great  ocean,  informed  me,  that  at  about  35*  fouth  latitude,  the  tallovT 
of  his  founding-lead  brought  up  grey  fand  from  220  fathoms  deep. 
But  we  cannot  conclude,  becaufe  no  ice  is  found  at  the  bottom  of 
the  fea,  that  the  cold  there  cannot  be  very  intenfe  j  for  as  the  lea 
is,  at  leaft  equally  fait  at  the  bottom,  as  at  the  top,  fo  I  have  more 
than  once  try'd,  that  falt-water  will,  without  freezing,  admit  a  much 
greater  degree  of  cold,  than  is  neceflary  to  turn  frelh  water  into  ice. 

One  of  the  chief  things  I  have  been  foUicitous  to  inquire  after,  ttetstiAi  ii 
as  to  the  bottom  of  the  lea,  was  the  inequality  1  fuppofed  to  be  in  ^^  thihttm 
the  foil  i   of  which   I  received  the  following  accounts.  rf  tht  fm. 

A  perfon,  who  had  been  at  the  famous  pearl-filhing,  in  the  little  the  inefm^ 
ifland  of  Manar^  near  Ctylon^  in  the  Eafl- Indies  •,  and  had  by  his  flay  Uty  ifUtfi^^ 
there,  great  opportunity  to  fee  divers  at  their  work,  and  converfe 
with  them  •,  affured  me,  he  there  learn'd,  that  the  floor  of  the  lea 
was  in  many  places  exceedingly  unequal ;  being  here  flat,  and  there 
craggy  •,  rocks  riling  to  a  confiderable  height  in  fome  parts  ^  and  valleys 
fmking  as  deep  in  others  j    in  which  they  found  it  exceffive  cold. 

An  ancient  commander,  who  had  for  many  years  frequented  jifrrcA^ 
and  the  Indies^  told  me,  as  others  had  d<M!ic  before,  that  when  they 
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Nat.Hist.  failed  in  the  ocean,  very  far  from  land,  they  feldom  founded  j  but  as 

far  as  they  had,  he  ufually  found  the  depth  of  the  fea  to  increale  or 
decreafe  gradually,  without  very  great  irregularities,  excepting  in  fome 
places  ^  infiancing  particularly,  in  the  hollow  that  makes  the  bottom 
of  the  lea  within  fight  of  the  cape  of  Good-Hofe  ;  where,  tho'  for  the 
mofl  part,  he  found  the  water  to  grow  deeper  as  he  failed  farther 
from  the  Ihore  i  yet,  in  one  place, he  and  others  had  met  with  a  bank  at 
a  confiderable  dinance  from  the  furface  of  the  water  -,  fo  that  tho'  when 
they  were,  as  they  imagined,  near  the  edge  of  this  bank,  they  found 
but  a  moderate  number  of  fathoms  \  yet  when  failing  a  very  little  way 
farther,  they  had  gone  beyond  it,  the  fea  provM  of  an  immense  depth. 
In  ihort,  I  gather^  from  his  anfwers,  that  in  the  greater  feas  he  had 
found,  for  the  mofl  part,  the  grounds  at  the  bottom,  to  fall  away  by 
degrees  •,  but  nearer  the  fliore,  he  obferved,  in  feveral  places,  that  it 
was  very  unequaL  and  had,  as  it  were,  hills  and  precipices. 

A  man  of  learmng,  who  had  fail'd  both  to  the  eafl  and  wefl  Indies^ 
and  had  made  fome  of  his  voyages  in  ihips  of  fiich  great  burthen,  as 
obliged  the  mariners  to  be  frequent  and  careful  in  founding,  informed 
me,  that,  fometimes,  at  confiderable  diflances  from  fhore,  he  had  ob- 
lerrd  the  fea  to  be  twenty,  thirty,  or,  perhaps,  forty  fathoms  deep* 
er  when  they  cafl  the  lead  from  one  fide  of^  the  fhip,  than  it  had 
been  jufl  before,  when  they  founded  from  the  other. 

In  the  notes  of  a  verjr  skilful  pilot,  lately  arrived  from  the  eafi: 
Indies^  I  found  the'  fbllowmg  obfervations :  ^  Feb.  1 2.  Seeing  the  ground 
^  under  us,  we  heav'd  the  lead,  and  had  but  nineteen  fathoms,  rocky 
*•  ground,  then  haPd  by  N.  N.  E.  the  wind  at  N.  W.  and  found  our 
^  water  to  fhoal  from  nineteen  to  ten  and  eight  fathom,  hard  coral 
•*  ground  \  then  it  liiddenlv  deepened  again  from  eight  to  twenty  and 
•*  twenty  two  fathoms,  fandy  ground  \  and  then  we  fuddenly  faw  rocks 
^*  under  us,  where  we  had  but  feven  fathom,  and  the  next  cafl  fourteen 
•*  fathom  again.  And  fo  having  rim  N.  N.  E.  from  fix  in  the  morning 
**  till  twelve  at  noon,  about  nineteen  miles,  we  deepen'd  our  water 
**  from  fixteen  to  twenty  five,  and  the  next  cafl  no  ground,  with  thir- 
^*  ty  five  fathom  of  line.** 

Having  met  with  an  ancient  navigator,  who  paffes  as  the  moft  ex- 
perienced pilot  in  our  nation  for  an  Eafi'-IndU  voyage,  1  ask'd  him  about 
his  own  obfervations  concerning  thefe  unequal  foundings  •,  and  he  told  me,^ 
that  he  had  not  only  met  with  them  elfewhere  \  but  that  not  far  from 
the  mouth  of  our  channel,  he  had  fometimes  found  the  bottom  of  the 
fea  fo  abrupt,  that  in  failing  twice  the  length  of  his  fliip,  the  water 
WQu'd  deepen  from  thirty  to  a  hundred  fathoms,  if  not  much  more; 

And  a  noble  perfon^  who  has,  feveral  times,  had  the  command  of 
the  EniHjh  fleet,  informed  me,  that  he  had  obferv'd  the  bottom  of  the 
lea  to  be  exceeding  unequal  in  neighbouring  places  \  and  that  failing 
once,  even  in  our  channel,  he  perceived  the  water  to  make  a  rippling 
noife,  like  that  cf  the  Thmts  under  Londonkridge^  fo  that  he  was  afraid 
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they  were  falling  upon  Ibme  ihoal;  the  water  being  twelve  or  four-  Nat.Hist^ 
teen  fathoms  deep  j  and  going  a  little  further,  he  caft  out  the  plum-  ^-^'V"^ 
met  again,  and  found  it  about  thirty  fathoms.  He  added,  that  he 
had  made  many  fuch  obfervations,  but  took  notice  of  rippling  water 
only  when  the  tide  wa:s  ebbing;  yet  in  a  deep  fea,  meeting  with  the 
like  in  the  upper  part  of  the  water,  and  thinking  it  improbable  there 
ftould  be  any  ihoal  there,  he  ordered  the  depth  to  be  founded,  and  found 
it  to  exceed  thirty  fathoms ;  and  after  he  had  pafsM  on  a  little  fur- 
ther, the  fea  was  fo  deep,  that  he  could  not  fathom  it  with  his  ordi- 
nary line. 

Another  thing  obfervable,  at  the  bottom  of  the  fea,  is,  the  great     ThprefurM 
preffure  of  the  water  there  againft  other  bodies.    But  for  a  manifeft  ^  tbehttnm 
proof  of  this,  we  causM  a  cylindrical  glafs,  that  was  open  only  at  one  ^^^'fi^^ 
end,  to  be  fo  deprefled  in  a  glafs-veffel  full  of  water,  with  a  conve- 
nient weight  of  lead,  that  none  of  the  air  cou'd  get  out  •,  whilft  we 
eafily  difcem'd  thro'  the  liquor  and  veflels,  which  were  all  tranfparenr^ 
that  as  the  inverted  cylinder  defcended  deeper,  the  external  water 
comprefsMthe  imprifon'd  air,  and  afcended  higher  in  the  cavity  of  the 
cylinder;  againft  whole   fides  we  had  before-hand  placM  a   row  of 
marks,  whereby  to  take  notice  of  the  gradual  afcent  and  defcent  of 
the  internal  water. 

Having  inquired  of  two  leveral  perfons,  one  whereof  had,  with  a 
diving^engine,  been  at  the  bottom  of  the  fea  in  a  cold  northern  re- 
gion ;  the  other  having  done  the  like,  in  an  engine  much  of  the  fame 
fort,  upon  the  coaft  of  jifrica\  I  found  their  relations  to  agree  in 
thi?,  that  the  deeper  they  defcended  into  the  fea,  the  more  the  air, 
they  carried  down  with  them,  was  comprefTed;  and  the  higher  the 
water  afcended  above  the  lip  or  brim  of  the  engine  into  the  cavity 
of  it. 

And  an  engineer  of  my  acquaintance,  who  had  been  often  at  fea,, 
and  lov'd  to  try  conclufions,  affured  me,  that  having,  feveral'  timesy 
failed  near  the  ftreights  mouth,  over  a  place  where  the  fea  was  ob- 
ferved  to  be  of  a  notable  depth,  he  found,  that  if  he  let  down  with 
a  weight,  into  the  fea,  fuch  a  vial  as  the  fea- men  ufe  to  carry  ^then: 
brandy  in,  containing  a  pint  or  a  quart,  it  wou'd,  when  it  came  to  be 
funk  forty  fathoms  under  water,  if  not  fooner,  be  fo  opprefs'd,  as  to- 
be  crufh'd  to  pieces.  He  alfo  averr'd,  that  having  exaaly  clos'd  a 
metalline  xolipile,  and  with  a  competent  weight  fu:nk  it  fixty  fathoms 
into  the  fea ;  when  he  puU'd  it'  up  again,  he  found,  that  the  great  pref- 
fure of  the  water  had,  in  feveral  places,  crufh'd  it  inwards. 

A  third  thing  obferved,  at  the  bottom  of  the  fea,  is,  the  tranquil-  tbetrawiMlh 
lity  of  the  water,  if  it  be  confiderably  diflant  from  the  furface.    For  %  ^^^'  ^ 
tho'  the  winds  have  power  to  produce  vaft  waves  in  that  upper  part  ^^^Xf^**^ 
of  the  fea,  which  is  exposM  to  their    violence  ^    yet   the  vehement 
agitation  diminifhes,  by  degrees,  as  the  parts  of  the  fea  lie  more  re- 
znote  from  the  faperficiea^^  fo  that  towards  the  bottom,  if  that  ^le 
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Uat.Hist.  confiderably  deep,  and  far  from  fliore,  the  water  is  fcarce  fenfibly  di- 

fturb'd. 

This  calmnefs  of  the  lea  will  appear  firange  to  many,  who,  admi- 
ring at  the  force  of  ftorray  wind?,  and  the  vaftnefsof  the  waves  they 
raile,  do  not,  at  the  fame  time,  confider  the  almoft  incomparably 
greater  quantity  and  weight  of  water  that  muft  be  mov'd,  to  make 
any  great  commotion  at  the  bottom  of  the  fea  ^  u^on  which  fo  great 
a  mafs  of  falt-water  is  conftantly  incumbent. 

But  a  diver,  virho,  by  the  help  of  an  engine,  could  continue  for 
fome  hours  under  water,  informed  me,  that  the  wind  being  ftrong,  lb 
that  the  waves  were  manifeftly  fix  or  (even  feet  high  above  the  fur- 
face  of  the  water,  he  found  no  fign  of  it  fifteen  fathoms  deep  \  but  that 
if  the  blafl:s  continuM  tong,  they  then  mov'd  the  mud  at  the  bottom^ 
and  made  the  water  thick  and  dark  ^  and  that  flaying  once  at  the 
bottom  of  a  deep  fea  very  long,  he  was  amaz'd,  at  his  return  to 
the  upper  parts  of  the  water,  to  find  a  florm  there,  which  he  dreamt 
not  of  ^  having  left  the  furface  calm   when  he  defcended. 

A  great  traveller,  who  had  a/fifled  at  a  rich  pearl-fiihing  in  Eafl^ 
Jvdiay  told  me,  that  he  had  feen  the  divers  delcend  when  the  fea  was 
fo  very  rough,  that  fcarce  any  veflel  would  venture  out  of  port  j  yet 
thofe  returning  divers  affured  him,  that,  at  the  bottom,  they  had 
found  no  diflurbance  of  the  water  \  and,  this  tho'  the  fituation  ren-^ 
der'd  it  exceeding  likely  to  be  a  troubled  fea. 

And  a  very  eminent  failor  alTured  me,  that  having,  fometimes,  been 
in  great  fhips  that  drew  much  water,  he  had  dived  to  the  keel  of 
them,  when  under  fail,  and  obferved  the  agitations  of  the  water  to  be 
exceedingly  diminifhed,  even  at  that  finall  diflance  from  the  upper  part 
of  the  waves ;  he  added,  that  in*  America  he  learn  d  to  dive  of  the  ///- 
Mans^  who  taught  him,  by  their  example,  to  creep  along  by  the  rocks 
and  great  flones,  that  lay  near  the  ihore,  at  the  bottom  of  the  water, 
who  thus  ftielter  themfelves  from  the  flrokes  and  other  ill  efFeflsofthe 
billows,  which,  near  the  Ihore,  when  the  fea  is  fhallow,  often  hurt  and 
endanger  fwimmers  and  unskilful  divers.  But  when  they  are,  by  this 
means,  got  farther  from  lhore>  and  into  deeper  water,  they  will  fe- 
curely  leave  the  Ihelter  they  had,  till  then,  made  ufe  of,  and  fwim 
within  a  few  yards  of  the  furfiice  of  the  fea  j  fearing  tliere  no  danger 
from  the  to  flings  and  commotions  of  the  upper  part  of  the  water. 

And  farther,  a  great  commander  at  fea,  who  has  both  an  extraor- 
dinary curiofity,  and  an  unufual  care  in  making  obfervations,  informed 
me,  that  he  had  lately  been  at  a  place  when  the  fea  was  often  tem- 
peftuous  •,  and  th?^t  they  found,  by  a  fure  mark,  the  ftorm  did  not 
rea:h,  with  any  efficacy,  four  fathoms  beneath  the  furface  of  the  waten 

I  have  fbllicitoufly  inquired,  whether  the  tides  reach  to  or  near 
the  bottom  of  the  deeper  feas;  but  found  it  exceeding  difficult  to 
obtain  any  fatisfaftion  about  a  problem^  that  mofl  navigators,  I  have 
conversed  with,  feem  not  to  have  dream'd  o£ 
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Indeed,  I  have  heard,  of  currents  driring  the  founding  line,  at  Nat.Hist. 
a  great  depth,  with  a  brisk  motion,  contrary  to  that  of  the  Jhip  •, 
and  a  skilful  obferver^  who  commanded  many  of  our  Englijh  men  of 
war,  own'd  to  me,  that  he  had,  near  the  Sounds  obferved  the  upper 
and  lower  parts  of  the  water,  to  move,  with  a  confiderable  fwiftnels^ 
different  ways. 

But  one  of  the  moft  ancient  and  experienced  pilots  of  our  nation,. 
affured  me,  that  failing  beyond  the  cape  of  Good-Hofe^  into  the  fouth 
feas,  he  made  trials  of  the  motion  or  the  upper  parts  of  the  water 
above  the  lower  j  where,^  fometimes,  cafting  out  a  large  heavy  plummet^ 
he  let  it  down  to  feveral  depths  fliort  of  50  fathoms,  without  any 
fenfible  operation  upon  the  motion  of  the  boat  he  flood  inj  but. 
when  he  funk  his  plummet  lower,  to  about  100  fathoms  •,  he  then- 
found,  that  tho'  it  reached  not  to  the  bottom  of  the  water,  yet  his 
boat  turned  towards  the  tide  or  current,  as  if  it  lay  at  anchor  \  the. 
water  running  by  the  fide  of  the  boat  at  the  rate  oi  three  miles  aa. 
hour. 

And  one,  who  Ipent  fome  time  at  a  famous  Eafierh  pearl-fiiliing,. 
told   me,    the    dii^ers    affirmed   to   him,     that    fometimes   at   the 
bottom  of  the  deep  waters,   there   feemed  to  be  a  ftagnation  of  the 
feay  lb  that  they  would,  to  a  particular  height,  rife  direftly  upwards;, 
but  that  at  other  heights,  they  were  carried  away  by  the  inallower 
waters,  fb  as  to  be  found,  when  they  emerged  a  great  way  off,  fromN 
the  point  of  the  lurface,   perpendicular  to   that  part  whence  they, 
began  to  afcend*. 

Laftly,  a  learned  merchant  lent  me  the  following  account,  of  an. 
extraordinary  in-draught  of  the  fea,  on  the  coaft  of  a.  great  ifland  of 
the   fbuthern  ocean.      **  At  CarHfar  and  Rakan^  on  the  eaft  coaft  of 
•*  Sumatra^  is  in  the  river's  mouth,  to  a  certain  diftance,  at  each  new. 
^  and  full  moon,  a  violent  in-draught  of  the  fea,  called  Bumtay  which. 
^  approaches  with  an  hideous  noife,  and  mountain  high  •,  fo  that  what- 
**  ever  oppofes  it  periiheth.>   ks  appcoach  is  in  three  parts,  the  firft* 
**  high,  but  not  fo  terrible  •,   the  tecond  high,  black,  and  horrid  j  the 
"  third  low,  and  of  gentle  motion.    Before  its  approach,,  it  gives  fb 
"  fair  warning,  that  the  Tailors  may  eat,  and  bathe  themfelves,  before 
**  they  weigh  anchor  ^   but  when  they  weigh,,  they  muft  row  hard. 
**  againft  it  ^    and  when   its  fury   is  paft,  follow  with  it,    till  they.- 
**  return  to  their  anchor-place.    The  true  reafon  hereof  the  inhabi- 
•*  tants  cannot  difcover.    My  opinion  is,  (adds  my  relator)  that  the 
**  mouths  of  the   rivers  there,   being  choaked   up   with  their   faiid- 
^  banks,    and  fo  render'd  very  Ihallow  ^  when  the  great  fpring- tides- 
^  come  rolling  over  thole  flioals,   at  the  new  and  full  moon,  out  of ' 
**  the  Malacca  ftreights,    the   firft  influx  is  irrefiftiWe  by  fuch^  fmalL 
^  vefTels  as  ufe  that  port;    whence  they   are  forced  to  weigh,',  and: 
**  beaiLup  againft  it,  for  fear  of  being^ftranded  or  fplit." 

The- 
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Nat.  Hi  ST.      The  laft  obfervable  I  fliall  mention   is,   the  growth  of  plants  at 

v^'^V^*'*^^  the  bottom  of  the  fea. 
pisnff  griV'     An  eminent  and  inquifitive  perfbn,   who  (pent  (bme  time  on  the 

ingmttheht-  coaft  of  Jfrica^  where  he  was  prefent  at  a  coral-fiihiug,  told  me,  he 

tm9fthefe0.ix2Ld  found  coral  foft  and  flexible,  but  not  truly  red,  when  fir  ft  brought 

up  into  the  airj  the  bark  being  worfe  coloured,  than  the  fubftance 
it  coverM-,  but  that  when  the  bark  was  taken  off,  and  the  other 
part  expos'd  to  the  air,  the  rednefi  difclos'd  it  felf.  When  I  de- 
manded, whether  he  had  obferved  any  inky  £ap  afcend,  to  nourifli 
the  ftony  plant  j  and  whether  he  had  feen  any  thing  like  berries 
upon  it  'j  he  ingenuoufly  confefs^d  to  me,  he  had  not  been  (b  curious 
as  to  make  inquiry  into  thofe  particulars ;  but  that  having  broken 
fome  of  the  large  pieces,  he  took  notice,  that  the  more  internal 
fubftance  was  much  paler  than  the  other,  and  very  whitiflij  and 
that  at  the  extreme  parts  of  fome  branches,  or  fprigs,  he  obferved 
little  blackifli  knobs ;    which  he  did  not   then  know  what  to  make 

/  of.     But  as  to  the  depth  of  the  lea  in  that  place,   he  faid,  'twas 

9  or  10  fathoms. 

And  a  gentleman,  who  failed  much  in  the  £4/?,  affiired  me,  they 
often  meet  in  thofe  feas,  with  a  certain  fort  of  coral,  not  white, 
which  bears  a  fmall  fruit  like  a  round  berry,  of  a  plealant  colour, 
and  efteem'd    a  rarity. 

Asking  a  profefsM  diver,  whether  he  had  not  found  trees,  or  fruit,' 
in  the  depth  of  the  fea  ^  he  told  me,  that  in  a  great  ihip  whereinto 
he  defcended,  to  recover  thence  Ibme  fliip-wreck'd  goods,  he  was 
furpriz'd  to  find,  in  feveral  places,  a  certain  fort  of  unknown  fruit, 
of  a  flimy  and  fofc  confiftence,  about  the  bignefs  of  apples,  but  not 
fo  round  in  fhape  ^  which,  when  he  brought  up  into  the  air,  foon 
began  to  flirink  like  old  rotten  apples  j  but  were  much  harder,  and 
more  flirivel'd.  And  'tis  remarkable,  that  this  happened  in  a  cold, 
northern  fea. 

One  who  made  a  confiderable  ftay  about  Manor ^  told  me,  he  learn'd 
from  the  divers,  that  in  fome  places  thereabouts,  there  grows  at  the 
bottom,  in  plenty,  a  fort  of  trees  bearing  leaves,  alraoft  like  thofe  ot 
laurel,  as  alfo  a  certain  fruit. 

I  was,  likewife,  informed  by  an  eye-witnefs,  that  near  the  coaft  of 
Mofambique  m  jifricuy  there  grows  at  the  bottom  of  the  fea,  numerous 
trees,  bearing  fruity  which  he  defcribes  to  be  very  like  that  which 
in  America  they  call  jicayu  •,    the  leaves  alfo  refembling  thofe  of  that 
tree. 

But  the  moft  acceptable  information  I  could  procure  about  fub- 
marine  plants,  is  that  which  concerns  the  flimous  Maldivian^  or 
Cocoa  nut^  fo  highly  efteemed  in  the  Ba(l^  that,  as  fome  write,  it  is  a 
£reat  prefent  from  one  king  to  another  •,  and  is  belides  greatly  com- 
mended in  Europe  by  phyficiansj    for,  the  origin  of  this  dear  drug 
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is  almoft  as  much  controverted,  as  its  alexiterial  virtues  are  extoll'd.  Nat.Hist. 
A  man  of  learning,  who  had  refided  upon  the  fpot,  told  me,  he  ^•'V^Nrf 
often  heard  from  the  divers,  that  there  are  real  nuts  or  fruit,  bore  by 
a  fort  of  cocoa-trees  growing  at  the  botrom  of  the  (e;-.;  and  that  they 
are  thence  either  torn  off  by  the  agitation  of  the  water,  or  gather'd 
by  the  divers.  This  fruit  is  fmaller  than  moft  other  forrs  of  cocoa's, 
whofe  maturity  they  do  not  feem  to  arrive  at.  He  thinks  the  fpe- 
cies  may  have  been  very  different  from  what  it  is  ^  and  have 
come  from  nuts  fallen  into  the  fea ;  together  with  the  ruin  of  fome 
little  iflands  undermined  by  the  water,  and  fo  drowned:  of  which, 
lie  told  me,  he  faw  three  or  four  inftances,  during  his  ftay  there. 
Ke  added,  that  whilft  the  fruit  was  under  water,  tney  obferved  no 
diftinft  ihell  and  kernel  i  but  the  entire  nut  was  fo  foft,  that  ic 
might  be  eafily  cut  with  a  knife,  and  was  eaten  like  their  other  fruits; 
that  being  kept,  for  about  a  week,  in  the  hot  air,  it  grows  folid  and 
fohard,  as  to  require  fteel  tools  to  work  upon  it ;  and  laftly,  that  tho*  ^   ., 

even  upon  the  place,  the  fairer  fort  be  of  very  great  efteem,  yet 
there  are  none  of  fuch  prodigious  price  as  is  given  out.  He  presented 
me  with  one,  about  the  bignefs  of  a  large  egg,  and  a  fragment  of 
another  i  which  are  both  very  hard.  * 


*  Count  iUrfigl!  has,  from  kli  own  ex-  I  carious  pmicDtirs,  rchting  to  this  fub. 
pertence,  wrote  a  very  voluminous,  phy-  jeQ:  fome  sketches  whereof  M.FMsntSt 
licil  eflay,  upon  the  naninl  hiftory  of  gives  us  in  his  biftory  of  the  Rofd  Ack 
die  fea ;  uid  therein  occur  abundance  of  I  demy,  for  the  year  1710. 
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rZT-E  great  advantages  ofchymiflry^  and  its  exceeding  ufe^ 
fulnefs  both  to  philofophy  and  medicine^  feem  to  be  very 
little  known^  or  conjiaered^  by  the  generality  of  mankind. 
For  this  reafon^  and  becaufe  Mr.  Boyle  has  been  cenfured  by 
fome  learned  men^  for  cultivating  an  art  which  they  appre- 
hended to  be  unworthy  qf  him^  I  would  willingly  offer  fomethingy 
from  others^  towards  the  clearing  of  this  matter^  and  wiping 
qff  an  afperfion^  which ^  thro  afalfe  notion  of  chymijhy^  has  been 
cq/i  upon  our  excellent  author. 

We  are  to  obferve^  with  an  eminent  writer y  that  "  chymifis 
may  be  divided  into  three  ranks :  fucb  as  look  after  the  know- 
ledge of  nature  in  general  i  ftwb   as  feek  out  and  prepare 
meaicines  5    and  ^cb  as   fearch  a^ter  riches ^    by   tranf- 
mutations^  and  the  great  elixir,    l^he  two  firji^  fays  that 
*^  learned  prelate^  hate  been  very  fuccefsful  in  feparattng^  com^ 
"  poundings  and  changing  the  part  qf  things  y  and  in  fhewing 
the  admirable  powers  of  nature^  in  the  raifing  of  new  conji- 
"  Jiences^  fgures^  colours^   and  virtues   of  bodies:    and  from 
their  labours^  the  true  philofophy  is  like  to  receive  the  noble  ft 
improvements.     "But  the  pretenfions  of  the  third  kind  are  not 
only  to  endow  us  with  the  benefits  of  this  life^  but  with  im^ 
mortality  it  felf;  and  their  fuccefs  has  been  as  fmallas  their 

defign  was    extravagant \ but  certainly^  if  they  coud' 

!^  bdj 


cc 

€C 
CC 


cc 
cc 


€C 
CC 

CC 

u 


cc 

cc 
cc 
cc 
cc 
cc 
cc 
cc 
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"  he  hrmght  to  content  themfekes  with  moderate  things  ^  to 

"  grow  rich  by  degrees  ^  and  not  to  imagin  they  (hall  gain  the 

Indies  out  of  every  crucible  ;  there  might  be  wonderful  things 

exposed  from  them.    Jnd  of  this  we  have  good  ajjurance  by 

what  is  come  abroad  from  divers  eminent  perfons  ;  among 

whom  fome  are  members  of  the  Koyal  Society.    And  if  it  were 

not  already  excellently  perform  a ^  I  might  [peak  largely    of 

the  advantages  that  accrue  to  pbyjic^  by  the  indufiriotis  la-- 

bour  of  fuch  chymifts^  as  have  only  the  difcreet  and  fiber 

flame;  and  not  the  wild  lightning  of  the  others  brains.''  "^ 

Of  the  art^  as  'tis  purfuea  by  the  third  kind  of  chymfisy 

J  fhall  here  take  no  notice  ;  but  only  as  'tis  happily  pra^ifid 

by  the  other  two. 

T*he  office  of  chymiftry  is^  by  the  application  of  fire  ^  to  fepa^ 
rate  the  parts  of  natural  bodies  into  diftinU  parcels  ,•  anOy  by 
means  of  the  fame  agent y  to  unite  the  parts  of  others  into  one 
whole.  T^bis  is^  nearly^  the  definition  of  that  judicious  chy^ 
mtft^  M*  Homberg. 

Now  the  operations  of  chymiftry  being  generally  penfornid  in 
tranfparent  veffels^  upon  known  bodies^  by  known  efficients^  it  /> 
an  art  that^  at  firft  fight y  bids  fair  for  improving  both  phyfic 
and  pbilofophy  y  fince  it  eafily  pre  fonts  us  with  a  great  variety 
of  refolutions  and  compofitions  ,•  and  Jhews  us  the  f&veral  fteps 
that  are  taken  to  produce  them.  T'here  are  number lefs  bodies 
in  nature^  which  the  fire  aUually  divides  into  fever al  partSy 
according  to  their  different  degrees  of  volatility y  gravity^  or 
attraUion  ^  and  unites  others^  as  the  texture  ^figure  ^  and  the  at-- 
traUive  power  of  their  parts  determine.  Hence ^  therefore^  we 
have  an  opportunity  of  viewing  nature^  either  in  a  more  Jimp ky 
or  a  more  complex  ft  ate  than  that  wherein  Jhe^  of  her  Jelfy  ap^ 
pears.  And  this  muft  necejfarily  lead  to  fome  difcovery  of  the 
properties  of  different  bodies  ,•  whereby  philofophy  will  be  impro^ 
ved :  and  as  the  different  parts ^  and  different  combinations  of 
animal^  miner aly  and  vegetable  fubftancesy  have  different  me- 
dicinal virtues  j  phyfic  will^  by  this  meansy  receive  improve- 
ment alfo. 

*  Dr.  Spras^s  Hift.  of  the  Royal  Society,  p.  3  7. 
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^^  I'he  beft  way  of  explaining  nature^  fays  M.  Fontanelle, 
^^  is  to  imitate  ber^  and  make  ber^  by  art^  produce  tbe  fame 
^^  effeiis  from  known  caufes^  wbicb  we  our  fekes  can  put 
"  in  oBion.  Sy  tbis  means  we  become  witnejfes  of  tbe 
^^  pbenomenay  and  tbe  fever al  fieps  taken  to  produce  them ; 
"  and  may^  if  tbe  analogy  be  juji^  fafely  conclude^  tbat  tbe 
"  natural  pbenomena  ba'oe  tbe  fame  origin  witb  tbe  arti-^ 
^^  Jiciair 

Sut  no  art  can  fo  well  as  cbymijiry^  imitate  tbe  more  ab^ 
firufe  and  bidden  operations^  and  pbenomena  of  nature.  T*bus 
by  familiar  and  obvious  examples^  it  fbcws  us  bow  ligbt^ 
ning^  and  tbe  Aurora  boreal  is,  are  producible  i  tbefe  being  ex- 
quifitely  refembled  by  Phofphorus :  by  fome  eafy  experiments  qf 
fublimation  and  precipitation^  it  fhews  bow  tbe  odd  eJfeUs  of  tbe 
plague  may  be  fuddenfy  produced  and  Jiopt  ,•  and  it  accounts 
for  many  otber  Jhrange  pbenomena^  wbicb  feem  inexplicable  by 
any  otber  means  tban  wbat  tbis  art  afiords. 

'T'is  well  obferved  by  tbe  learned  Boerhaave,  tbat  "  all  tbe 
changes  wbicb  a  body  undergoes^  are  made  by  motion ;  and 
therefore^  fays  be^  we  muji  fearcb  into  its  caufes^  and  learn- 
tbe  manner  wbereby  it  may  be  excited^  cbanged^  and  ftopp'd. 
Sut  tbefe  powers  lie  out  of  tbe  reacb  of  tbe  buman  mind; 
unlefs  from  tbe   obfervation   of  evident  eJfeBs^    they  frji 
^^  appear  to  tbe  fenfes.'    ^^  We  cannot^  tberefore,  do  better^  "  con- 
tinues he^  ^^  tban  to  Jix  cur  eyes  upon  tbofe  motions^  wbicb 
arife  when  bodies  begin  to  aU  contiguous  to  others.    Now^  to 
apply  one  body  to  another^  again  to  feparate  them^  and  by 
the  force  of  \fire  to  give  them  their  proper  motion^    muft 
be  a  moji  effefiual  means  to  gain  tbe  knowledge  of  the^ 
powers  of  bodies.    And  tbis  is  the  whole  office  of  chymijiry^ 
which  muft^   therefore^  be   an   excellent  inftrument  in  the 
hands  of  a  pbilofopher^  who  knows  bow  to  apply  it  i  and 
the  bejl  tbat  is  known  to  reveal  tbe  fecrets  of  nature''^ 
Chymijiry^  indeed^  has  been  wretchedly  abufed -y    and  gr4:at 
mafters  in  tbe  art^  have  Jiraind  and  applied  it  to  purpofes: 
for  which  it  feenid  never  dejignd. 

*BocrhaavcinScrm.Acad.deClicmiifuoicrrorc$«xpurRaiit.  A.  1718.  p.  15. 
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T'he  general  fault  committed  her eiUy  was^  that  from  a  few 
cafual  experiments^  they  would  needs  account  for  all  the 
difeafes  in  the  human  body^  all  the  phenomena  of  nature^  and 
all  the  myfieries  of  religion :  for  chymijiry  has  had  its  enthu- 
fiafis.  And  douhtlefs^  as  managed  by  them^  it  has  been  the 
occcifion  of  much  mifchief  in  the  world. 

Tibefe  erroi^s^  however^  are  not  to  be  attributed  to  the  arty 
but  to  the  art  (ft  s.  And  if  feme  chymifts  have  introduced 
errors  into  this  art^  they  are  happily  expunged  by  others ; 
as  the  diligent  Boerhaave^  in  a  Jet  difcourfe^  has  abundantly 
proved.  '^ 

In  fho^^t^  chymifiry  is  another  thing  than  what  it  formerfy 
was  y  it  has  now  made  ample  amends  for  all  the  darknefs 
and  obfcurity  wherein  it  formerly  invoked  the  world.  T^heirs 
were  the  clouds  and  fmoke^  but  ours  the  flame  and  the  light. 

Let  any  man  compare  /i&^  Praele<5tiones  Chymica?  C^  SDr.Freind, 
with  the  common  'Vyvocinia  of  ciymical  writers;  the  treatifes 
of  M*  Hombcrg,  with  thofe  of  Tachenius;  and  the  chymical 
pieces  of  Mr.  Boyle,  with  thofe  of  Helmont  ,•  and  he  will  be 
fenfible  of  this  difference,  t 

Who  can  read  the  accounts^  which  Meffieurs  Horn  berg, 
Lcmery,  and  the  illufirious  Newton,  give  of  the  aUion  (f  the 
fiiu^  and  of  fire ^  upon  bodies^  without  being  furprizd  and 
delighted^  at  the  profpefi  it  opens ;  and  at  the  great  kngth 
whereto^  c  n  folid  and  experimental  grounds^  it  carries  us  in 
phihfophy  ?  Thefe  great  men  evidenthf  demonfirate^  that  fire 
is  a  grand^  and  an  aUive  principle  in  nature ;  that  dafhing 
againfi  bodies^  'tis  abforbed  by  them ;  that  lodging  it  felf  there-- 
in^  it  becomes  the  caufe  of  all  the  light  they  give  us  ,•  and  that 
were  it  not  for  this  admiffion  of  its  rays^  our  fluids  would  be 
fulids^  and  our  water  ice. 

M-  Horn  berg  fioews^  that  the  rays  of  the  fun  exercife  an 
aZlual  force ^  or  trnfion  ,•  for  he  founds  that  a  very  light  body^ 

*  Serm.  Academ.  dc  Chemia. 

\  QuiHsmhergiana  Tachenio,  Helmontio  Boyleana  ;  qui  vulgatos  rirociniorum  fcriptorcs 
contulciit  cum  iis  qua:  in  mifccUancis  Germanorumf  in  monumcnris  Galiicis^  in  Brim 
tannicis  jam  habcntur  commcntariis,  prudens  ferat  judicium;  ncc  judum  hujus  calcu* 
lum  reformidabo.  Boerhaaw  in  Serin.  Aotd.  de  Chem.  p.  2i« 
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^xpcfed  to  the  focus  of  a  burnin^-glafsy  would  be  turned  cz-er 
upon  the  matter  whereon  'twas  lai4\  and  that  the  rays^ 
thrown^  hy  fiarts^  thro  a  fmall  lens^  upon  the  fpring  qf  a 
patchy  fir  attend  and  fiuck  with  one  end  into  a  boards  made 
it  vibrate  i  as  if  it  had  been  pujh'd  with  aftick.  \\ 

"  T'he  fun^  fays  M.  Lemery,  may  be  confiaered  as  the  grand 
^  refercatory  of  luminous  matter  j  and  aU  inflammable  bodies^ 
as  little  refervatories  fubferoient  to  him  ,•  that^  as  fo  marvf 
little  funsy  occafionalfy  fupply  our  neceffitiesr 
M.  Romberg  farther  fhews  usy  that  "  the  light  qf  the  fun 
impinging  againfi  terreflrial  bodies^  modifies  them  accord'- 
ing  to  their  fever al  textures :  thus  fome^  as  water ^  it 
eaftly  keeps  fluids  of  others^  it  forms  oily^  un^uous  bodies  ; 
ana  makes  inflammable  fubjiances  of  fafts^  tf  earthy  and  &f 
water ;  none  of  which  are^  of  themfelves^  inflammable ;  ^b 
that  the  other  chymicai  principles  of  bodies y  ferve  chi^y  to 


cc 


€hymijiy  ^^  infinuates  it  felf  into  the  fubfiance  cf  bodies^  ti> 
'  produce  their  fulphur  i  changes  the  arrangement  of  their 
parts ;  increafes  them^  and^  by  confequence^  alters  the  fub^ 
fiance  of  the  body  it  felf ^  after  as  many  different  manners^  as 
in  different  quantities  it  can  be  differently  placed ;  whence 
proceeds  an  infinite  variety.  So  that^  would  we  compare 
the  variety  of  the  materials  which  exift^  with  thofe  which 
might  be  brought  into  beings  by  all  the  combinations  poffibk 
to  be  made ;  we  mufi  fay^  that  the  univerfcy  fo  far  as  we 
know  cfit^  is  but  very  fmall^  in  compart  fin  of  what  it  might 

^^  be;  and  tbaty  if  there  were  fever  al  worlds^  formed  like 
this  of  ours^  they  might  all  be  differently  furnifhed  with 
objetls^  without  changing  either  the  manner^  or  the  matter 
of  the  bodies^  whereof  they  fhould  cwififl:  which  demm^ 
ftrates  an  infinite  contrivance  and  power  in  the  Seing  who 

"  made  the  4sniver fir 

And  a  flill  greater  philofopher^  prompted  by  chymicai  e^^ 

riments^  demands^  whether  ^  grofs  bodies y  and  lights  are  nop 

{|  Hift.  dcTAcad.  A.  1708.  p.  25* 

Vol.  III.  LI  V  coti 
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cck  The    P  R  E  F  A  CE. 

Stif  if  any  onejhalifiill  retain  a  doubt  of  the  worth  and  ahf- 
lities  of  chymiilry.  to  reward  thofe  who  cultivate  it ;  let  him 
confider  the  pratiice  and  procedure  of  the  happiefi  philofcpher 
the  iporld  ever  yet  coud  boajiy  the  great  Sir  Ifaac  Newton  ; 
who^  when  he  demonffrates  the  lawsy  the  aUions^  and  the  pow- 
ers of  bodies^  from  a  confider ation  of  their  effeUs^  always  pro^ 
duces  chemical  experiments  for  his  vouches;  and  when ^  tofohe 
other  pbenomenay  be  makes  ufe  of  thefe  powers^  his  refuge  />- 
to  chymijiry ;  whence  he  manifeflhy  Jhews^  that  witbont- 
the  ajjijiance  of  this  art^  even  he  coud  hardly  have  explained- 
the  peculiar  nature  and  properties  qf particular  bodies.  * 

T^hat  chymijiry  has  furnifhed  tbejhops  with  many  excellent 
preparations^  and  fuch  as  have  feveral  advantages  over  the 
common  Galenic  remedies^  is  now  too  generalfy  alhwdy  to  need 
that  particular  examples  Jhou  d  be  promcd  of  it.  That  this  arty 
0lb^  meliorates  feveral  metalline  and  mineral  bodies^  and  fup- 
fHes  many  fubftances^  tifeful  in  particular  tradis^  and  in  feveral 
occurrences  of  human  life^  is  a  matter  of  fact  acknowledgd  by 
all  who  are  acquainted  with  the  art^  and  its  produUions ;  fo 
that  it  were  time  mifpcnt^  by  an  induBion  of  more  particulars-^ 
tofhew  its  ufefulnefs  to  mankind^  both  in  pbilfophy  and  pbyfia 

'T^is  evident^  therefore^  that  nothing  but  an  intire  ignorance  tf 
cbymffiry  can  caufe  it  to  be  illfpoken  of;  and  that  it  is  fo  far 
from  being  an  einployment  unworthy  of  a  gentleman  and  a  pbi^ 
lofoPher  ^  that  it  is  one  of  the  principal  whereto  be  ought  to 
0adiU  himfelf^  who  woud'  improve  either  philofopby  orpbyficA 

^  DeHno  iginir  fed  in  ea,  inquoultimam  ferfpicientift  humine  metam  pofaifle  vi- 
detur  natura, //# jr#  Uewtono,  Ule,  licet  adeo  felix  ut  cum  vivente  de  principaru  la 
pbilofophia  contendat  nemo  fanus,  quando  leges,  adiones,  vires  corporum  ex  per- 
penfis  demonflratefiedis,  non  aliud  quam  chemiam  allegat ;  quando  invenras  ibi  vires 
|iterum  egcrricandis  applicat  phaenofnenis,  mera  cbemica  advocar,  claroque  teftatur  e:^ 
cmplo,  abfuilTetchemia^itngularium  corporum  propriam  indolem,  proprias  vires,  vix 
potuifle  morralium  perfpicaciflimo  cognofci*  Btferhav,  Serm,  Acad,  de  Chemiam  p.  39,40. 
'  t  In  phyficis  nil  defperandum  hac  (i.e.  chemia)  duoe ;  omnia  bona  ab  hac  fperan* 
da  in  medicis  j  abditif&ma  revelare^  extricare  impedita,  latenres  corporuoi  vires  dete« 
gere,  imirari,  dirigere,  mtttare,  applicarc,  p^rficerei  docct  fidelifluae.  Bterhav.  Serm. 
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S  E  C  T.     L. 

Otwithfianding  the  fiibtile  reafbnings  of  the  Perifateticsy  and  the     ^ 
pretty  experiments  of  the  chymifts,    I  am  fo  diffident  as.  to  ^f^^i^l 
think,  that  if  neither  can  produce  more  cogent  argunoentji^  itdctlemM^^. 
for  the  truth  of  their  affertion,  than  are  ufually  given  j.a  man  may  mwI cb/micsli 
reafonably  doubt  as  to  the  number  of  thofe  material  ingredients  of  ^''J'f^ 
mixed  bodies,  which  fome  call  elements,  and  others  principles.  dmktfyu. 

Indeed,  when  Lconfider'd,  that  thefe  principles  are  as  effential  in  na- 
tural philofophy,  as  the  real  elements  themfelves  are.  in  the  uQiverfe»j, 
1,  expefted  to  find  them  folxdly-'eftabliihed.    But  upon  ^impartially^  ex^- 
amining  the.bodies  themlelves^ which  are  faidto  refult  from  the  blend- 
ed elements  ^  and  torturing. them  into  a  confeffion  of  their*  conftitu- 
ent  principles^  I  was  quickly  induc'd  to  think,  thati  the -number  of/ 
them,  had  been,  contended  for  with  more  earneftiiefs  than  fuccefs.  > 

The  wotds  element,  and  principle,, are  here  ufedas  equivalent  terms ; ,  ^.       ^j 
atid  fignify  thofe  primitive  and  fimple  hodies,,of  which  the  mixM  ones  ffiJ^j^i^, 
axec  (kid. to  be.  composed  j  ,aad .  into,  which  theyjare .  ultimately;TefolvM.  i^m^ . 

*Tis^ 
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'Tis  faid,  that  a  piece  of  green  wood,  by  burning,  difcovers  the  four 
elements  of  which  mixed  bodies  are  compofed  :  the  fire  appearing 
m  the  flame,  by  its  own  light  •,  the  fmoak  afcending,  and  readily  turn- 
ing into  air,  as  a  river  mixes  with  the  fea  \  the  water,  in  its  own 
form,  boiling  out  at  the  ends  of  the  ftick  •,  and  the  afties  remaining  for 
the  element  of  earth. 

Thisdoftrine  of  the  four  elements  is,alfo,  faid  to  have  beendeliver'd 
by  AnflotU^  as  the  refiilt  of  his  ftudy  and  application,  in  comparing 
the  theories  of  the  former  philofophers  j  and  that  it  has,  ever  fince,  been 
univerfally  embraced  by  men  of  learning,  till  Paracelfus^  and  a  few 
other  chymift?,  deny'd  it,  and  afferted  only  three  principles,  wh'ch 
they  endeavoured  to  difguize  by  the  terms,  fait,  fulphur,  and  mercury.^ 

But  by  this  experiment  it  fhouM  appear,  that  the  elements  are  made 
of  mix'd  bodies,  rather  than  mix'd  bodies  of  the  elements.  For  in 
wood,  thus  analyzM,  and  other  bodies  diflipated  and  alterM  by  the 
fire,  it  appears,  that  the  fuppofed  elementary  fire  and  water  are  made 
out  of  the  concrete  •,  not  that  the  concrete  was  made  up  of  fire  and 
water.  And,  it  has  never,  that  I  know  of,  been  prov'd,  that  nothing 
can  be  obtained  by  committing  a  body  to  the  fire,that  was  not  pre-exiftent 
in  the  body. 

'Tis  true,  when  a  refiner,  mixing  gold  and  lead,  expofes  them  up- 
on the  cupel  to  a  violent  fire  ^  he  thereby  feparates  the  mixture  in- 
to its  component  ingredients,  gold,  and  lead,  which,  driven  off  with 
the  drofs  of  the  nobler  metal,  makes  litharge  of  gold. 

But  then  we  do  not  fee  nature  pull  down  a  parcel  of  the  element 
of  fire  from,  where  'tis  fancied  to  be  plac'd,  near  the  orb  of  the  moon, 
«nd  blend  it  with  a  quantity  of  each  of  the  three  other  elements, 
to  compofe  every  mixM  body  j  as  we  fee  the  refiner  take  both  gold 
and  lead  to  compofe  the  mals  we  (peak  of.  Befide^^,  it  remains  to  be 
proved,  that  the  fire  only  takes  the  elementary  ingredients  afunder, 
without  caufing^any  other  alteration  •  for  otherwife,  bodies  may  afford 
lubftances  which  were  not  pre-exiftent  in  them  ^  as  flefli,  too. long  kept, 
produces  maggots,  c^c.  Now  that  the  fire  does  not  always  barely  leparate 
the  elementary  parts,  but,  fometimes  at  leaft,  alters  the  ingredients  of 


*  The  judicious  M.  Homberg,  who  has 
greatly  improved  the  art  of  chymiftry,  or 
rather,  advanced  a  new  one,  gives  us  the 
following  account  of  the  three  chymical 
principles.  The  faline  principle  is,  ac- 
cording to  him,  a  matter  foluble  in  w^- 
ter,  and  unrefolvable  by  the  fire  ;  being 
the  acid  fubftance,  and  general  bads  of  all 
fa  Its ;  tho'  never  to  be  found  in  a  pure 
and  unmixed  ftatc. 

This  author,  by  numerous  experiments, 
made  with  the  utmoft  care,  cou'd  never 
obcain  any  fulphureous   principle  from 


bodies;  and  brings  feveral  arguments  to 
prove,  that  fuch  a  principle  is,  in  reality, 
fire  or  light,  ftriking  againft,  refiding  in, 
and  ading  upon  bodies. 

The  principle,  mercury,  is,  according ro 
the  fame  candid  chymift,  a  real  quick-lil- 
ver,  or  liquid  fubftance,  perfeftly  rcfcm- 
bling  a  fluid  metal  ;  being  nearly  of  the 
fame  weight  with  filvcr,  and  wetting  no- 
thing but  metals.  See  F'cnch  Memoir.'^  A. 
1702.^  4.  A.  1705.^.  iij.A.  1708.^.404. 
A.  1709.  p.  133. 

bo- 
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bodies,  appears  probable  from  the  inftance  given  •  wherein  there  is  Chjmiftrj. 
nothing  elementary  feparated,  by  the  great  violence  of  the  refiner's  s^^-V^N*^ 
fire :  tJie  gold  and  lead,  which  are  the  two  ingredients  feparated  by 
the  analyfis,  being  yet  perfectly  mix'd  bodies;  and  the  litharge  being 
lead  indeed,  but  fuch  as  is  diiferent  in  confidence,  and  other  qualities, 
from  what  it  was  before.  And  I  have,  fometimes,  feen  parcels  of 
glafs  adhering  to  the  teft,  or  cupel ;  which  proceeding,  as  well  as  the 
gold  or  litharge,  from  the  analyfis,  is  not,  furely,  a  third  ingredient 
produced  out  of  the  mafs  by  the  fire. 

But,  there  are  many  bodies,  from  whence  it  feems  impo/fible  to  extraflr 
four  elements  by  fire:  and  which  of  them  can  be  obtained  from  gold, 
by  any  degree  of  fire  whatlbever  ?  Nor  is  gold  the  only  body  in 
nature,  that  would  puzzle  a  bare  jirifiotcUan  to  analyze,  by  the  fire,  into 
elementary  bodies  r  for  ought  I  have  yet  oblerv'd,  filver  calcin'd, 
Venetian  talc,  c^c.  are  ib  fixed,  that  to  reduce  any  of  them  into  four 
lieterogeneous  fubftances,  has  hitherto  prov'd  a  task  much  too  hard 
even  for  chymifts. 

And  as  there  are  feveral  bodies,  not  reducible,  by  fire,  into  fb  many 
as  four  heterogeneous  ingredients ;  fo,  there  are  others  which  may 
be  reduced  into  more:  human  blood,  and  that  of  other  animals,, 
yield  five  diflinft  fubftances;  phlegm,  fpirit,  oil,  fait,  and  earth;  as 
experience  teflifies. 

To  proceed  farther  ;  it  feems  probable,  that  at  the  firft  produftion  of  Them^Uirof 
mixed  bodies,  the  univerfal  matter,  whereof  they  confift,  was  aftually  ^u  bodUs  9ri^ 
divided  into  little  particles  of  feveral  fizes  and  fliapes,  varioufly  mov'd.  ginaUy divided- 

Befides  what  happens   in  the  generation,  corruption,  nutrition,  and  J"///'"^^^^! 
decreafe  of  bodies;  microfcopes,  by  difcovering  the  extreme  minute-  re»/yi}J^w!i»i 
nefs  of  the  fcarce  fenfible  parts  of  concretes;   chymical  refolutions jfe^/,. 
of  mixed  bodies,  and  many  other  operations  of  fire  upon  them,  feem 
fufficienfly  to  manifeft,   that  they  confift  of  parts  very  minute,    and 
of  different  figures :      and   that  there  alfo  intervenes  a  various    local 
motion  of   fuch   fmall   bodies,    will   fcarce   be  denied ;     whether  we 
grant   the  origin  of  matter  alTigned   by   EficurtWy  or  that  related   by 
Afofes.     For,  the  firft  f  uppofe^,    l3o:h  mixed  bodies,   and  all  others,  to  - 
be    produced    by   the   various,    cafual    occurfions  of  atoms,    moving 
themlelve?,  every  way,  by  an  internal  principle,  in  the  infinite  Facuvm. 
And  the  infpired  hiflorian  informs  us,  that  the  great  and  wife  author 
of  things,  did  not  immediately  create  plants,  beafls,   birds,  &c.    but 
produced    them    out    of   thofe    port^'oi;s  of  the    pre-exiflent    created: 
matter,   which  he  calls  water  and  earth;  and  allows   us  to  conceive, 
that  the  conftituent  particles,    whereof  thefe   new  concretes  were  to 
confift,    mufl    have  been  varioufly    moved,    in  order  to  be  conneiled 
into  the  bodies  they^  were,   by  their  various  coalitions    and  texturjs,, 
to  compofe.  /^^^  P^^'" 

'Tis  alfo   poffible,    that  of  thefe    minute  pa^  tides,,  many   o^^  the  V 7^7-^;^' ^/^ 

yr.-ri  1  •  m     •         \    '  •■  iT  ii_      into  JntaU  ?iijj-' 

finalleft   and  contiguous  ones  alibciatea.  into^ mi4iute  raaiies;   ana  ^Y  fes.not  ^^Mjiiyje- 

tlieir  {^rMi  ag^'n,' 
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Chjmifiry.  *^eir  coalitions,  conftituted  fuch  numerous,  little,  primary  concretions,  as 

were  not. eafily   feparable  into  the  particles  that  com  poled  them. 

Gold  will  mix  and  tufe,  not  only  with  filver,  copper,  tin,  and 
lead  i  but  with  antimony,  Regulus  Mortis^  and  many  other  minerals  \  and 
thereby  compole  bodies,  very  ditferent  both  from  gold,  and  the 
other  ingredients  of  the  refulting  concretes.  The  lame  gold  may 
alio,  by  common  Atjua  rtgia^  and  leveral  other  menftrua,  be  reduced 
into  a  leeming  liquor-,  lo  that  the  corpufcles  of  the  metal  will, 
with  thofe  of  the  menftrua,  pais  thro'  papery  and  with  them  coa- 
gulate into  a  cryftaliine  fait.  And  further,  with  a  fmall  quantity 
of  a  certain  faline  fubftance,  I  can  eafily  fublime  gold  into  the  form 
of  long  cryftals:  and  by  many  other  ways  may  gold  be  difguiz'd, 
and  help  to  conftitute  bodies  of  very  diiferent  natures,  both  from  it 
felf,  and  from  one  another ;  yet  be  afterwards  reduced  to  the  lame 
numerical,  yellow,  fixed,  ponderous,  malleable  fubftance,  it  was  before 
its  mixture.  And  not  only  the  moft  fixed,  but  al(b  the  moft  fugi- 
tive of  metals,  confpires  to  favour  our  alfertion  •,  for  quick-filver  will, 
with  feveral  metals,  compole  an  amalgam;  with  feveral  menftrua, 
ft  feems  to  be  turned  into  a  liquor  \  with  A4pa,  fmisy  it  will  be 
brought  into  either  a  red,  or  a  white  precipitate ;  with  oil  of  vitriol, 
into  one  of  a  pale  yellow  ;  with  fulphur,  it  will  compofe  a  blood- 
red  volatile  cinnabar  ;  with  fome  faline  bodies,  it  will  alcend  in  form 
of  a  lalt,  dilToluble  in  water ;  with  Regulne  ot  antimony,  and  filver, 
I  have  feen  it  fublimM  into  a  kind  of  cryftals  ;  with  another  mix- 
ture, I  reduced  it  into  a  malleable  body;  and  into  a  hard  brittle 
fubftance  by  another:  and  Ibme  there  are,  who  aifirm,  that  by 
proper  additions,  they  can  reduce  quick-filver  into  an  oil ;  nay,  into 
glals ;  yet  out  of  all  thefe  compounds,  we  may  recover  the 
very  fame  running  mercury,  that  was  the  principal  dilguiz'd  ingre- 
dient of  them.  Hence  it  appears  not  abfurd  to  conceive,  that  little 
primary  maftes,  or  clufters,  may  remain  undilfipated,  notwithftanding 
they  enter  the  compofition  of  various  concretions;  fince  the  cor- 
pufcles of  gold  and  mercury,  tho'  not  primary  concretions  of  the 
moft  minute  particles  of  matter,  but  confeffedly  mix'd  bodies,  are 
able,  plentifully,  to  concur  to  the  compofition  of  feveral  very  different 
bodies,  without  lofing  their  own  nature,  or  texture,  or  having  their 
cohefion  violated  by  the  loft  of  their  alfociated  parts,  or  ingredients.* 

And 


*  Concerning  the  nature,  and  various 
forms  of  bodies,  and  the  fulphur  they 
contain,  take  the  words  of  one,  who 
feems  thoroughly  to  have  confider*d 
them.  "  AltW  a  pfeudo^topaz,  fays 
**  Sir  jf.Newtnt^  t  Selenitef^  rock-cryfta], 
"  ifiand  -  cryftal ,  vulgar  glafs,  (that  is, 
**  fand  melted  togethefi)  and  jElals  of  an- 


•*  timony ;  which  are  terreftrial,  fiony^ 
'*  alcalizate  concretes  ;  and  air,  which, 
**  jprobably,  arifes  firom  fuch  fubftances 
"  by  fermentation  ;  be  fubftanccs  very 
"  differing  from  one  another  in  dcn- 
"  fity ;  yet  thcv  have  their  rcfraaivc 
"  powers  almoft  in  the  fame  propor- 
"  cioa  to  one  another,  as  their  denfities; 

!*  except- 
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And  as  confidently  as  Ibme  chymifts,  c^r.  objeft  againft  the  Feri-  Chymijlrl 
fateticsy  that  from  the  mixture  of  their  four  elements,  there  could  ^ 
arife  but  an  inconfiderable  variety  of  compound  bodies  j  yet  if  the 
jirifiotelians  were  half  fo  well  vers'd  in  the  works  of  nature,  as  in 
the  writings  of  their  mafter,  this  obje£lion  would  not  triumph  for 
want  of  experiments  to  fliew  the  contrary.  For  if  we  aiSgn  to  the 
corpufcles,  whereof  each  element  confifts,   a  peculiar  fize  and  Ihape, 


^  grrnt  VM" 

ritty  rf  ««i- 
pmtnds  wmy  m- 
Tififr9m»few 
ii^idifUts^ 


**  excepting   that  the  refnftion  of  that 

''  ftrange   iubftance,  ifland-cryftal,  ts  a 

**  little  bigger  than  the  reft«    And  par- 

**  ticularlv    air,    which  is    3^00    times 

**  rarer  than  the  pfeudo*topaz,  and  4400 

'^  times    rarer  than  glafs  of  antimony, 

^'  and  2000  times  rarer  than  the  felenites, 

^*  glafs  vulgar,  or  cryftal  of   the  rock, 

^  has,    notwithftanding  its    rarity,  the 

*'  fame   refira&ive  power   in  rcfpeft    of 

**  ics  denftty,  which  thofe  very  fubftan- 

*'  CCS  have  with  refpeQ  to  theirs ;  except- 

**  ing    fo  far   as  thofe  diffisr  from  one 

*'  another.       Again;     the  refrafiion  of 

^  camphirc,  oil-olive,  linfecd-oil,   fpirit 

"  of  turpentine   and  amber  ;  which  are 

**  fat,  fulphureous,  unfhious  bodies ;  and 

**  a    diamond,   which,    probably,    is  an 

**  un&ious  fubftancc   coagulated,    have 

**  their  refra6live  powers  in  proportion 

''  to  one  another,  as  their  denfities,  with- 

"  out    any  confiderable  variation.      But 

**  the  refiraQive  powers  of  thefe  un£^uous 

*^  fubftances    are    two    or   three   times 

''  greater,    in  refped  of  their  denfities, 

"  than    the    refradive    powers    of    the 

"  former  fubAances,  in  refpcft  of  theirs. 

*'  Water  has    a  refraftive    power    in  a 

**  middle    degree,    between    thcfe   two 

*'  forts  of   fubftances;     and,    probably, 

"  is  of  a  middle  nature ;    for  out  of  it 

**  grow   all   vegetable    and  animal  fub- 

"  ftances ;  which  confift  as  well  of  ful- 

**  phureous,  fit,  and  inflammable  parts,  as 

**  of   earthy,  lean,    and  alcalizate  ones. 

"  Salts  and  vitriols  have  refra&ive  powers 

"  in  a  middle  degree,  between  thofe  of 

earthy  fubdances  and  water ;  and,  ac* 

cordingly,  are  ccmpofcd  of  thofe  two 

forts  of  fubftances.    For  by  d  iftillation, 

and    re^ification   of   their  fpirits,     a 

**  great  part  of  them  goes  into  watery 

*^  and  a    great  part  remains  behind,  in 

"  the  form  of  a  dry,  fixed  earth,  capable 

**  of  vitrification.    Spirit  of  wine  has  a 

*'  refra^ive  power  in  a  middle  degree, 
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between  thofe  of  water  and  oily  fub^ 
fiances;  and,  accordingly,  feems  to  be 
compofed  of  both,  united  by  fermen« 
tation ;  the  water,  by  means  of  fome 
faline  fpirits,  with  which  *tis  impreg- 
nated, diffolving  the  oil,  and  volatili- 
zing it  by  the  action.  For  fpirit  of 
wine  is  inflammable,  by  means  of  its 
oily  parts  ;  and  being  diflilkd  often 
from  fak  of  tartar,  grows  by  every 
diftillation  more  and  more  aqueous 
and  phlegmatic.  And  chymifts  ob- 
ferve,  that  vegetables,  diftilled  per  fe^ 
before  fermentation,  yield  oils  withouc 
any  burning  fpirits;  but  after  fermen- 
tation, yield  ardent  fpirits,  withouc 
oils;  which  fkews,  that  their  oil  it 
by  fermentation  converted  into  fpirit. 
1  her  find  alfo ,  that  if  oils  be  poured, 
in  fmall  quantity,  upon  fermenting 
vegetables,  they  diftil  over,  after  fer- 
mentation, in  the  form  of  fpirits. 
'^  Since  then  all  bodies  feem  to  have 
their  refra&ive  powers  proportional  to 
their  denfities,  or  very  nearly,  except- 
ing fo  far  as  they  partake  more  or  lefs 
of  fulphureous,  oily  particles;  and 
thereby  have  their  refraftive  powers 
made  greater;  it  feems  rational  to  at- 
tribute the  refra^ing  power  of  all 
bodies,  chiefly,  if  not  wholly,  to  the 
fulphureous  parts  with  which  they 
abound.  For  it's  probable,  that  au 
bodies,  more  or  lefs,  abound  with  ful- 
phurs.  And  as  light,  congregated  by 
a  burning  glafs,  a6ls  mofc  upon  ful- 
phureous bodies,  to  turn  them  int9 
flame  and  fire ;  fo,  fince  all  a£^ion  is 
mutual,  fulphurs  ought  to  a£l  moft 
upon  light.  For  that  the  aftion  be-, 
tween  light  and  bodies  is  mutual,  ap- 
pears, in  that  the  denfeft  bodies,  whicii 
refraft  and  rcflcft  light  moft  ftrongly, 
grow  hotteft  in  the  fummcr  fun,  by 
the  aftion  of  the  rcfrafted  or  rcflcftcd 
light."    ifiwton.  Of  tie.  ?•  248—2  j  i . 
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it  were  eafie  to  fliew,  that  fuch  diflfirently  figured  corpufcles,  may 
be  mixed  in  fuclv various  proportions,  and  be  conneiJed  lo  many  I'eve- 
ralways,  that  an  almoft  incredible  number  of  varioufly  qualified  con- 
cretes, may  be  compofed  of  them.  Nay,  the  corpufcles  of  one 
element,  may  barely,  by  being  affociated  among  themlelves,  make 
up  little  maffes  of  a  different  fize  and  figure  from  their  conflitueuc 
parts ;  whilft  to  the  ftrift  union  of  fuch  minute  bodies,  there  often 
feems  nothing  requifite,  but  the  bare  contact  of  a  great  part  of  their 
furfaces.  And  how  ^great  a  variety  of  phenomona,  the  lame  matter, 
without  the  addition  of  any  other,  only  feyeral  ways  difppfed  or 
rang'd,  is  able  to  exhibit,  may  appear  by  the  multitude  of  dilFerent 
engines, ;  which,  by  the  contrivance  of  skilful  mechanics,  and  the 
dexterity  of  expert  workmen,  might  be  made  of  iron  alone.-  But;, 
in  our  cafe,  being  allowed  to  deduce  compound  bodies  from  four 
very  differently  qualified  forts  of  matter  ^  what  we  faid  of  new  con- 
cretes refulting  from  the  mixture  of  incorporated  minerals,  will  not 
admit  it  to  be  doubted,  that  four  elements,  managed  by  the  skill 
of  nature,  may  afford  a  multitude  of  different  compounds* 

But  the  Ariftotelian  hypothefis,  is  not  comparable  to  the  mechanic 
doflrrine  of  the  bulk  and  figure  of  the  fmalleft  parts  of  matter  j   for 
fron^  thefe  more  univerfal  and  fruitful  principles  of  the  elementary 
matter,  may  fpring  a  great  variety  of  textures  j  upon  whofe  account, 
a:  multitude  of  compound   bodies,    might   greatly,  differ    from   one 
another.    What  is  here  faid    of  the  four  Berifatetic  elements,  may 
be  alfo  applied,   pnut^tis  tmaandu^  to  the  chymical   principles'.    And 
both  of  them  muft,  I  fear,  call  in  to  their  affiftance,  fomething  that 
is  not  elementary,  to  excite,  or  regulate  the  motion  of  the  parts  of 
matter,    and  diTpofe   them,  after  the    manner  requifite  to- conflitute 
particular,  concretes. 
^^^     From    moft  of  thofe  mixed  bodies,   which   partake  either  of   an 
/rjwr^w'(»^/^'»-^^^^'^       ^^   ^  vegetable  nature,  there  may,  perhaps,  by  the  help  of 
%U  ff9m  *•-  the  fire,  be  obtained  a  determinate  number  of  fubftances,.   deferviiig 
difi^ljfaf-     different  denominations* 

The  truth  of  this  affcrtion  feems  manifeft,  or,-  however,^  will  fufi- 
ciently  appear  hereafter. 

It  may,  .Hkewife,,be  granted,    that  thofe  diflinft  fubflanceSj  whidi 

concretes  either  generall/  afford,    or  confift  of,    may,  withoat  great 

inconvenience,  be  called  the  elements,  or  principles  of  them. 

§0iithir  fiii      Notwithftanding  what  common  chymifts  have  taught,  it  may  rca- 

h  thi  proptr   fbnably  be  doubted,  how  far,    and    in  what  fenfe,  fire  ought   to  be 

^*^!!''"^ /*"' efteemed . the  genuine,  and,  univerfal :inftrument   of .  analyzing    mixed 

td  bodies  ^        iaaiics. 

It  were  tabe  wifh'd,  our  chymifts  had  told  us  clearly,  what  kind 
of  divifion  of  bodies  byt  fire,  muft  determine  the  number  of  the 
elements^  for  it  is. not  near,  fo  eafy-,,  as  many,  think,. to  determine 
diftinaiy,  the  effeft?  of  heat* .    Thua-  guaiacuniy  for  inftance,  burnt 
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with   ah  open  fire,   is  reduced    into  afhes  and  iqo^  tho'  the  ^dLmt'ChymiJlry^ 
wood,  diftilled  in  a  retort,   is  refolv'd  into  oil,  fpitfl^  vinegar,  water,  e^%^"Vu 
and  charcoal  j  the  iaft  whereof,  to  be  reduced  into  aihes,  requires  a 
farther  calcination  than  can  be  given  k   in  a  clofe  veffel.     Again  ; 
having  kindled  amber,  and  held  a  clean,  concave^  fmooth  veflel,  over 
the  fmoke    of  its  flame;    I  found  the   foot,    into  which  that  fume 
condens'd,   to    be  very  different   from  any  thing    I   had  obferved  to 
proceed  from  the  fteam  of  amber,   purpofely  djftill'd  pr  /f,  in  clofe 
velfels.     Thus,  having  kindled  camphire,  and  catch'd  the  fmoke  that 
plentifully  afcended  out  of  the  flame,   it  condens'd  into  a  black  and 
unctuous  foot  J    which  would  not  have   been    guefsM   by  the  fmell, 
or  other  properties,  to  have  proceeded  from  camphire :  but  expofing 
a  quantity    of   that   fugitive  concrete,   to   a  gentle  heat,  in  a  clofe, 
glals  veffel  ^    it  fbblimed  up,  without  leeming  to  have  loft  any  thing 
of  its  whitenefs  *ox   nature;   both  which  it  retained,    tho'  1   after^ 
wards  io  increafed    the  fire,   as   to  bring  it  to  fufion.     And  befides 
camphire,  there  are  feveral  bodies,  in  which  the  heat  in  clofe  veflels 
makes  no  feparation  of  heterogeneous  parts,  but  only  a  comminution  ^ 
thofe  that   rife    firft    being    homogeneal   with  the  others,   tho'  fub- 
divided  into  fmaller  particles  \  whence  fuMimatlons  have  been  ftyled 
the  peftles  of  the  chymifts.    Common  brimftone,  once  or  twice  fub- 
limed,  and  fubmitted  to  a  moderate  fire  in  fubliming  pots,   rifes  all 
into  dry,  and  almoft  taftlefs  flowers  •,  tho',  being  expos  d  to  a  naked 
file,  it  affords  much  of  a  faline,  fretting  liquor.     And  as  it  is  confi- 
derable  in  the  analyfis  of  mixed  bodies,  whether  the  fire  afts  on  them, 
while  they  are  expos'd  to  the  open  air,  or  ihut  up  in   clofe  vefTels  \ 
fo  the  degree  of  fire,    by  which  we  attempt  the  analyfis,    is  of  no 
fmall  moment ;  for  a  mild  Balneum  will  feparate  unfermented  blood, 
for  infiance,   only  into   phlegm,  and  Cafut  mortuum.    In  making;  fbpe, 
the  fak,   the  water,   and  the  oil,   or  greafe,   whereof  that  faftltious 
concrete  confifls,  being  boiled  up  together,  are  eafily  brought  to  mix 
and  incorporate  into  one  mafs,  by  one  degree  of  heat-,   but  the  fame 
mafs  may  be  again  divided  into  an  oleagenous,  an  aqueous,  a  faline, 
and   an  earthy  parr,    by  a  greater.       And  fb  we  may  obferve,  that 
impure  filver  and  lead,    being  expofed  together  to  a  moderate  fire, 
will,  thereby,    be  fufed  into  one  mafs,   and  mixed  fer  minima  \  tho'  a 
much  more  vehement  fire  would  carry  off  the   bafer  metal.     Befides, 
when  a  vegetable,  abounding  in  fix'd  lalt,  is  analyz'd  by  a  naked  fire; 
as  one  degree  of  heat  will  reduce  it  into  afhes,  fo  by  only  the  far- 
ther  increafe  of  fire,    thofe  aihes   may    be   tuniM  into  glafs.     And, 
by  the  way,  if  aihes  pafs  for  an  element,  becaufe  they  are  producible 
by  one  degree  of  fire  ;   why  may  not  glafs  be  one  of  the  elements  of 
many  bodies,    fince   that,    alfo,  may  be  obtained  barely   by  the  fire  ? 
By  a  proper  method  of  applying  the  fire,  fuch  fimilar  bodies  may  be 
obtained  from  a  concrete,  as  chymifts  have  not  been  able  to  (eparate, 
barely   by  burning    it  in  an  open  fire,   or  by   barely  diftilling  it  in 

Mm  2  clofe 
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Chjmifiry.  clofe  vefflels.    To  me  it  feems  very  confideraWe,  tho'  it  is  grettly  over-^ 
'  ^"^^^^  .   Jook'd,  that  from  any  of  the  common  ways  of  diftillatiou  in  clofe  vel- 

fels,  no  feparation  is  made  of  fiich  a  volatile  fait   as   wood  afGDrds^ 
when 'tis  firft,  by  an  open  fire,  divided  into  aflies  and  loot,  and  that  foot 
is  afterwards  plac'd  in  a  ftrong  retort,  and  compell'd,  by  an  urgent  fire, 
to  part  with  its  Ipirit,  oil,  and  fait  \  for  tho'  1  dare  not  peremptorily 
deny,  that  in  the  liquors  of  guaiacum,  and  other  woods,  diftill'd  in 
retorts  after  the  common  manner,  there  may  be  fa  line  parts,  which, 
by  reafon  of  the  analogy,  may  pretend  to  the  name  of  lome  kind  ol:' 
volatile  fait  ^  yet,  queftionlefs,  there  is  a  great  difference  betwixt  fuch 
talts,    and  that  we  have,  fometimes,  obtain'd  upon  the  firfi  difiillatioa 
of  foot.    For  we  cou'd  never  yet  fee  feparated  from  woods,  analyai'd 
only  afcer  the  vulgar  manner,  in  clofe  vellels,  any  volatile  fait  in  a  dry 
and  fa  line  form,  as  that  of  foot^  which  we  have  often  had  very  cry- 
ilalline  and  geometrically  figured.    And  then  as  the  faline  parts  of  the 
fpirits  of  guaiacum,  &c.  appear  fluggiih  upon  difiillation,  the  fait  of 
foot  feems  to  be  one  of  the  moft  volatile  bodies  in  nature  ;  and  if  it 
be  weTl  made,  will  readily  afcend  with  the  mild  heat  of  a   furnace,, 
warm'd  only  by  the  fingle  wieck  of  a  lamp,  to  the  top  of  the  higheft 
glafs-vefTels,  commonly  made  ufe  of  for  diftillation.  Befides  all  this  \  the 
taft  and  fcent  of  the  fait  of  foot  are  exceeding  different  frotn  thole 
ef  the  fpirit  of  guaiacum,  ^c.  for  the  former,  not  only    fmells  and 
tafls  much  lefs  like  a  vegetable  fait,  than  like  that  of  harts-horn,  and 
other  animal  concretes  j  but  in  many  other  properties  feems  more  al- 
lied to  the  family  of  animal,,  than  to  that  of  vegetable  falts.    I  might 
fliew,  by    other  examples,  that  the  chymifls,  to  have  dealt  clearly, 
ought  to  have  more  explicitly  and  particularly  declared,  by  what  de- 
grees  of  fire,  and  in  what  manner  of  application  of  rt,  they  wouM  have 
us  judge  a  divifion,  made  by  its  means,  to  be  a  true  analyfis  into  their 
principles.     But  I  proceed  to  mention  other  particular  reafons  why  I 
doubt,  whether  fire  be  the  true  and  univerfal  analyzer  of  mixM  bodies. 
In  the  next  place,  I  oblerve  there  are  feme  mix'd  bodies,  from  which 
It  has  not  yet  been  made  appear,  that  any  degree  of  fire  can  feparate 
either  fair,  or  fulphur,  or  mercury,  much   lels    all  the  three.     The 
moft  obvious  inftance  of  this  truth  is  gold  ;  a  body  lb  fix'd  and  where- 
in the  elementary  ingredients,  if  it  has  any,  are  fo  firmly  united    to 
each  other  ^  that  we  find  not  in  the  operations,  wherein  gold  is  expo- 
fed  to  the  moft  vehement  fire,  that  it,  difcernibly,  fo  much  as  lofes 
of  its  fixeduefs  or  weight  •,  fo  far  is  it  from  being  refolvM  into  thofe 
principles,  whe^-eof  one,  at    leaft,     is   acknovvledgM     to   be     fugitive.. 
Gafio  Claveusy  wlio,  tho^  a  lawyer  by    profeffioii,  feems    to    have  had 
no   fmall  curiofity  and  experience  in  chymiftry,   relates,  that    having 
put  into  one  fmall  earthen  vefTel  an  ounce  of  the  moft  pure  gold,  and 
into  another  the   like  weight   of  pure   filver,.  he  placed  them  both   in 
that  part  of  a  glafs-houfe  furnace,  wherein  the   workmen  keep  their 
metal  continually  melted  •,  and  that  having  there  kept  both  the  gold 

and 
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and  the  filrer  in  confiant  fufion,  for  two  months  together,  he  after-  Chymiftrji 
wards    took  them  out  of  the  furnace  j   and  weighing  both  of  them 
again,  found,  that  the  filver  had  not  loft  above  a  twelfth  part  of  its 
weight,  and  the  gold  nothing  at  alh  * 

And  tho',  perhaps,  there  be  no  other  body  fo  perfefliljr  fix'd  as 
ffold  •,  yet  there  are  many  others  fo  composM,  that  1  have  not  yet  ob- 
lerv'd  the  fire  to  feparate  from  them  any  one  of  the  chymical  prin- 
ciples. I  need  not  relate  what  complaints  the  more  candid  and  judi- 
cious chymifts  themfelves  makcof  thofe  boafters,  who  confidently  pre- 
tend, they  have  extrafted  the  ialt  or  fulphur  of  quickfilver,  when  they 
only  dilguize  it,  till  it  refembles  the  concretes,  whofe  names  are  given 
it ;  whilft,  by  a  skilful  and  rigid  examination,  it  may  be  eafily  ftript 
ef  its  drefs,  and  made  to  appear  again  in  the  priftine  form  of  running 
mercury  :  thefe  pretended  falts  and  fulphurs  being  fo  far  from  ele- 
mentary parts,  extrafted  out  of  mercury,  that  they  are  rather  re-com- 
pounded bodies,  made  up  of  the  whole  metal  and  the  menftruum,  or 
other  additions.  And  as  for  filver,  I  never  faw  any  degree  of  fire 
anake  it  part  with  fo  much  as  one  of  its  three  principles.  The  ex* 
periment  ofClaveus  might,  indeed,  give  a  fufpicion,  that  filver  may 
be  diffipated  by  fire,  provided  it  be  extremely  violent,  and  very  laft- 
ing  •,  yet  it  will  not,  neceffarily,  follow,  that,  becaufe  the  fire  waa  able, 
at  length,  to  make  the  filver  lofe  a  little  of  its  weight,  it  was,  there- 
fore, able  to  diffipate  it  into  its  principles  ;  for  I  have  obferv'd  little 
grains  of  filver  to  lie  hid  in  the  fmaH  cavities  of  crucibles,  wherein 
that  metal  had  been  long  kept  in  fufion  •,  whence  fome  goldfmiths  of 
my  acquaintance  make  a  profit,^  by  grinding  fuch  crucibles  to  powder, 
to  recover  out  of  them  the  latent  particles  of  filver  •,  and  hence  I 
might  argue,  that,  perhaps,  Clavevs  was  miftaken,  and  imagined  that 
filver  to  have  been  driven  away  by  the  fire,  which,  indeed,lay  in  minute 
parts,  hid  in  his  crucible ;  for  fo  fmall  a  quantity  as  he  mifs'd,  of  fo 
ponderous  a  body,  might  be  eafily  conceal'd  in  the  pores  thereof. 

But  admitting,  that  fome  parts  of  the  filver  were  driven  away  by 
the  violence  of  the  fire-,  what  proof  is  there  that  it  was  either  the 
fait,  the  fulphur,  or  the  mercury  of  the  metal,  and  not  rather  a  part 
of  if,  homogeneous  to  what  remained?  For,  befides  that  the  filver  left 
behind,  feem'd  not  fenfibly  alter'd,  which  it,  probably,  wouM  have  ap- 
peared, h:id  fo  much  of  any  one  of  its  principles  been  leparated  from 
it ;  we  find  in  other  mineral  bodies,  of  a  lefs  permanent  nature,  that 
the  fire  mav  divide  them  into  fuch  minute  parts,  as  to  carry  them 
away  with  it  felf  •,  without  at  all  deftroying  their  nature.  Thus  we 
fee,  that  in  the  refining  of  filver,  the  lead  that  is  mixM  therewith,. 


*  Gold  cxpofcd  to-  the  fun's  rays, 
thrown  to  a  point,  cither  by  a  large  glafs 
lens,  or  a  burning  concave,  will  fume,  be 
fcattertd,  and  dilGpa ted  into  fmall  drops, 
be    vitrified,,  and  lofe  of  its     weigbr^ 


whence,  fays  M.  fftmherg^  this  noble  metal- 
is  not  fo  fixed  as  chymifts  commonly  pre- 
tend :  and  thus,  all  metals  are  volatile  with 
regard  to  a  heat  fufficiehtly  vehement. 
See  Fttnch  MmtirsyJ.  1702.  f.  186— 197. 

to 
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Chmifiry.  to  carry  away  the  copper,  or  other  ignoble  mineral  that  debales  it,' 

wiJ),  if  let  aloae,  evaporate  in  time,  upon  the  teft  •,  but  if,  as'tismoft 
.ufual  amoiigfi  fuch  as  refine  great  quantities  of  metals  together,  the 
lead  be  blown  off  from  the  filver,  by  bellows  ;  that  which  wou'd, 
otherwile,  have  efcaped  in  the  torm  of  unheeded  ileams,  will,  in  great 
part,  be  collefted  near  the  iilver,  in  the  form  of  a  darkilh  powder, 
call'd,  litharge  offilver.  And  tYuxs  AgrUoU  informs  us,  when  copper, 
or  the  ore  ot  it,  is  fufed  by  the  violence  of  the  fire  with  Cadmia  ; 
.Ibme  of  the  fparks,  which,  in  great  multitudes,  fly  upwards,  flick  to 
the  vaulted  roofs  of  the  furnaces,  in  the  form  ot  little  white  bubbles, 
which,therefore,the  Greeks  c^WPompholyx  •,  whilft  others  more  heavy,  part* 
ly  adhere  to  the  fides  of  the  furnace,  or  fall  to  the  ground  •,  and  by 
reafon  of  their  afliy  colour,  as  well  as  weight,  are  termed  ffToJiQ-.  I 
jnight  add,  I  have  not  found,  that  from  Venetian  talc,  from  the  I^- 
fls  Ojfifragus^  or  QfteocoUa^  from  Mufca^  glafs,  from  pure  and  tufible  fand, 
C^c.  luch  of  my  acquaintance  as  have  try'd,  were  able,  by  the  fire,  to 
leparate  any  one  of  the  hypoftatical  principles.  Glals,  we  know,  is 
made  by  the  pure  colliquation  of  the  lalt  and  earth,  remaining  in  the 
afhes  of  a  burnt  plant  j  yet  common  glafs  fo  far  refifts  the  violence  of 
the  fire,  that  moft  chymifts  think  it  a  body  lefs  apt  to  be  deftroyed 
than  gold  it  j||lf.  But  if  the  artificer  can  lb  firmly  unite  fuch  com* 
paxatively  gro|^  particles,  as  thofe  of  earth  and  (alt,  that  make  up  com- 
mon aihes,  into  a  body  indiffoluble  by  fire  \  why  may  not  nature  af. 
fociate,  in  feveral  bodies,  the  more  minute  elementary  corpufcles,  too 
firmly,  to  let  them  be  parted  by  the  fire?  Having  put  a  quantity  of 
camphire  into  a  glafs-velTel,  and  plac  d  it  in  a  gentle  heat,  I  found  it 
to  liiblime  to  the  the  top  of  the  veflel  m  flowers ;  without  leaving  the 
weight  of  a  fingle  grain  behind  :  and  thefe  in  whitenefs,  fmell,  c^c. 
feemed  not  to  differ  from  the  camphire  it  felf,  Helmont  ^ffirmsy  that 
a  coal,  kept  in  a  glafs  exaftly  clofed,  will  not  be  calcined  to  aihes; 
tho'  detained  ever  fo  long  in  a  ftrong  fire.  And  indeed,  having  feme- 
times  diftilled  fuch  woods  as  box-,  whilft  our  Caput  mortuum  remain'd 
in  the  retort,  it  continued  black,  like  charcoal,  tho'  the  retort  were  of 
earth,  and  kept  red  hot  in  a  vehement  fire  •,  but  as  foon  as  ever  it 
was  brought  out  of  that  veffel  into  the  open  air,  the  burning  coals 
would  fuddenly  degenerate,  or  fliU  afunder,  without  the  afliftance  of  any 
new  calcination,  into  pure  white  afhes.  Laftly,  'tis  known,  that  com- 
mon fulphur,  if  pure,  and  freed  from  its  vinegar,  leifurely  lublimed 
in  clofe  veffels,  rifes  into  dry  flowers  •,  which  may  be  prefeiitly  melted 
into  a  body,  of  tlic  I'anie  nature  with  that  which  afforded  them  :  tho' 
if  brimftone  be  burnt  in  the  open  air,  it  yields  a  penetrating  fume, 
which  being  caught  in  a  glafs-bell,  condenfes  into  that  acid  liquor,  call- 
ed, oil  of  fulphur  y?rr  camfanam.  Hence  it  appears,  that  even  among  the 
bodies  that  are  not  fixed,  there  are  feveral  '^f  fuch  a  texture,  that  the 
fire,  as  chymifts  employ  it,  cannot  eafily  refolve  them  into  elementary 
fubftances.    For,  feme  bodies  being  of  fuch  a  texture,  that  the  fire  can 

drive 
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drive  them  into  the  cooler  part  of  the  veffels,  wherein  they  arc  Chjmifiry^ 
induded  ^  and,  upon  occafion,  remove  them  from  place  to  place,  ix>  ~  ~ 
that  they  liy  the  greateft  heat  more  eafily,  than  it  can  divorce  their 
elements,  elpecially  without  the  afliftance  of  the  air  \  we  fee,  that 
our  chymiits  cannot  analyze  them  in  clofe  velFels :  and  from  other 
compound  bodies,^  the  open  fire  can  as  little  feparate  the  elements  j 
for  what  can  a  naked  fire  do  to  analyze  a  mix'd  body,  if  its  compo- 
nent principles  be  fo  minute,  and  fo  firmly  united,  that  the  cor^- 
pulcles  of  it  need  lefs  heat  to  carry  them  up,  than  is  requifite  to 
divide  them  into  their  principles  *  ?  So  that  of  fbme  bodies,  the  fire 
cannot  in  clofc  vefTelSj.make  any  analyfis  at  all ;  and  others  will,  in  the 
open  air,  fly  away  in  the  forms  of  flowers  or  liquors,  before  the  heat 
.is  able  to  divide  them  into  their  principles.  And  this  may  hold, 
whether  the  various,  fmiilar  parts  of  a  concrete,  be  combined  by 
nature,  or  by  art  j  for  in  faftitious  lal-armoniac,  we  find  the  common 
and  the  urinous  felts  fo  well  mixed,  that  both  in  the  open  fire,  and 
in  fubliming  velfels,  they  rile  together  as  one  fait  ^  which  leems  in  iiich 
vefTels  irrelbluble  by  fiie  alone.  For  I  have  fome  fal-armoniac,  which^, 
after  the  ninth  lliblimation,  ftill  retains  its  compound  nature.  And, 
indeed,  I  fcarce  know  any  one  mineral,  from  which,  by  fire  alono^ 
chymifts  fever  any  lubftance,  limple  enough,  to  deferve  the  name 
of  an  element,  or  principle.  For,  tho'  out  of  native  cinnabar,,  they 
diftil  quick-filver  ^  and  tho'  from  many .  of  thofe  ftones  the  ancients 
call'd  Pyrites^  they,  fublime  brimftone  •, .  yet  both  that  quick-filver, 
and  this  fulphur,  being  very  often  the  fame  with  common  minerals, 
are  thcmfclves  too  compounded,  to  pafs  for  the  elements  of  thefe. 

But  further  •,  there  are  many  feparations  to  be  made  by  other  means, 
which  either  cannot  at  all,  or  not  fo  well,  be  made  by  the  fire  alon^ 
When  gold  and  filver  are  melted  into  one  mafs,  it"  would  lay  a  great 
obligation    upon  refiners   and   goldfmiths,    to  teach  them  the  art  -of 
feparating  them  by  fire '-,  -f^  without  the  trouble  and  charge,  they  are 

at 


*  Hence  It  is,  thit  tho-  analyfis  of  com- 
mon fuiphur  proves  fo  very  difficult  j  for 
the  principles  wJiereof  it  is  compofed  are 
f#  vohrik,  and  fo  firmly  connected  toge- 
ther, that  they  arc  apt  to  rife  at  once.  M. 
H0mberg^  however,  found)  that  this  mine- 
ral is  refolvable  into  an  acid  fait,  a  very 
fixed*  earth,  an  un£^uous,  bituminous, 
and  infkimmable  fubftance  ;  and  fome- 
times,  a  fmall  quantity  of  metal,  which 
ke  d^fcoverM  to  be  copper.  The  acid 
proved  to  be  the  fame  with  that  of  vi- 
tfk>4.     See  Ffench  Memoirs ^  A^  1703.  f:  3^* 

-f  The  common  way  of  feparating  gold 
fi|>m  ffrlver,  when  theic;  twa  mtrak^ave. 
ONix^d^  toget&er^  is,  indeed^  trouUefooif 


and  expenfive  ;  bur  IVT.  Homher^- flCLtsi^^ 
us  a  much  more  eafy,  and  left  charge- 
able,  method,  of  doing  it  by  fufioir ; 
which  he  accidentally  dilcoverM.  \fi  or- 
der  to  reduce  fome  very  fine  grains  of 
a  iiMxture  of  equal  parts  of  gold  and 
ftlver,  into  one  lump,  he  put  them  inno 
a  crucible,  at  the  bottom  whereof  lay 
about  equal  parts  of  falt-peter,  and  dc* 
crepitated  fait  ^  thjs/ crucible  ho  placed 
in  a  melting  furnace,  witha  gendejire; 
and^  caking  it  out.  in  a  quarter  of  an 
hour's  time)  and  fu&ring  it  to  cool,  he 
broke  ic^  when,  to  his'ibpprize^  he  ibund 
the  goldia.alumpL.^^t'thr. bottom,'  the 
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Chymifiry.  at  to  do  It-,  tho'  they  may  be  very  eafily  parted  by  fpirit  o^n'trc, 

'" or  jiifua  fortis.    Thus,  likewife,  the  metalline  part  of  vitriol,  will  not 

be  io  eafily  and  conveniently  feparated  from  the  feline,  even  by  a 
violent  fire,  as  by  the  affufion  of  certain  alkaline  felts,  in  a  liquid 
form,  upon  the  folution  of  vitriol  made  in  common  water.  For 
hereby  the  acid  felt  of  the  vitriol,  leaving  the  copper  it  had  cor- 
roded, to  join  with  the  felts  that  were  added  j  the  metalline  part 
will  be  precipitated  to  the  bottom,  almoft  like  mud.  The  vulgar 
chymifts  have  not  been  able,  by  fire  alone,  to  feparate  pure  fulphur 
from  antimony  •,  but  tho'  there  are  in  their  books  many  plaufible 
proceffes  for  extracting  it,  yet  he  who  fliall  make  as  many  fniitleft 
trials,  as  I  have  done,  to  obtain  it  by  mcft  of  them,  will  be  eafily 
perliiaded,  that  the  produftions  of  fiich  procefles  are  antimonial  liil- 
phurs,  rather  in  name,  than  nature.  But  tho'  antimony,  fublimed  by 
it  felf,  is  reduced  only  to  a  volatile  powder,  or  to  antimonial  flowers,  of 
a  compound  nature,  like  the  mineral  that  atfords  them-^  yet  I  have, 
by  a  particular  method,  fublimed  out  of  antimony,  a  larger  proportion 
of  fulphur,  than  ever  I  otherwife  few  obtain'd  out  of  that  mineral.  For, 
having  digefted  eight  ounces  of  fine  pulverized  antimony,  with  twelve 
ounces  of  oil  of  vitriol,  in  a  well  clos'd  glafe,  for  about  fix  or  (even 
weeks  •,  and  having  caufed  the  mafs,  now  grown  hard  and  brittle, 
to  be  diftilled  in  a  retort  placed  in  fend,  with  a  ftrong  fire  •,  we  found 
the  antimony  to  be  fo  open'd,  or  alter'd,  by  the  menftruum,  where- 
with it  had  been  digefted,  that  tho'  crude  antimony,  forced  up  by  the 
fire,  rifes  only  in  flowers,  ours  thus  treated,  afforded  in  the  receiver, 
and  at  the  top  of  the  retort,  about  an  ounce  of  fulphur,  yellow  and 


filver  In  two  pieces,  and  fome  grains 
above  it,  covered  over  with  the  falts. 
By  repeated  trials,  M.  Hemherg  afcer- 
wards  found,  that  to  make  the  repara- 
tion exa£b,  the  quantity  of  the  metals 
ought  to  be  nearly  equal ;  and  that  the 
fire  muft  not  be  violent.  He  farther  ob- 
ferveSy  that  the  falts,  whilft  they  are 
not  in  perfe£b  fufion,  fuftain  the  mixed 
metal,  when  it  begins  to  melt,  and 
ferve  as  a  kind  of  fieve  to  it ;  permitting 
the  heavier  part,  the  gold,  to  pafs 
through,  and  retaining  the  lighter,  the 
filvcr,  which  in  this  cafe,  is  not  fo  well 
fufed  as  the  gold.  So  that,  if  at  the  right 
juncture,  the  crucible  be  taken  from  the 
fire,  the  iilver  prefcntly  hardens ;  being 
become  fine,  upon  feparating  from  the 
gold,  and  cannot  be  nifed  again,  with* 
out  a  violent  fire.  The  falts,  in  the 
mean  time,  which  fuftain  this  filver, 
being  but  imperfe£bly  fufed,  prevent  the 
iilver  from  falling  to  the  bottqm  of  the 


crucible,  and  mixing  again  with  the  gold. 
French  Memoirs^  >f .  1 7 1 3 .  p,  89,  —  91. 

He,  likewife,  fhews,  that  when  filver  is 
debafed  by  copper,  it  may,  with  great 
eafe  and  cheapnefs,  be  excellently  puri* 
fied,  by  calcining  it  with  half  its  weight 
of  common  brimftone ;  and  when  the 
whole  is  melted  together,  throwing  on, 
at  feveral  times,  afufBcient  quantity  of  the 
filings  of  iron,  which  quantity  may  be 
eafily  judged  of  in  the  operation.  By  this 
means, the  fulphur  will  immediately  leave 
the  filver,  and  unite  with  the  iron  and 
copper;  and  turning  to  drofs,  float  at 
the  top,  and  leave  the  filver  pure  at  tfa^ 
bottom  of  the  crucible.  The  procefs 
mufV  be  ftopp'd,  as  fcon  ever  the  iron 
is  perfe6bly  tufed  ;  otherwife,  a  part  of 
the  copper  will  be  precipitated,  and 
mixing  with  the  filver,  caufe  the  work 
to  be  began  afrefh.  Fyencb  Mim$irs,  A. 
1701.  /.  53  —  5^. 

*  brittle. 
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^brittle,  like  common  brimftone ;  and  of  fo  fulphureoiis  a  fmell^  that,  Chymiflrj. 
vpon  unluting  the  veffels,  it  infefted  the  room  with  a  fetor  fcarce  liipport-  w: 
able.  This  lulphur  had  alfo  the  perfeft  inflammability  of  common 
brimftone-,  and  would  immediately  kindle  at  the  flame  of  a  candle, 
and  burn  blue  like  that.  The  long  digeftion,  indeed,  wherein  our 
antimony  and  menftruum  were  detained,  feem'd  conducive  to  the 
better  imlocking  of  the  mineral ;  yet,  by  incorporating  -with  powder'd 
antimony,  a  convenient  quantity  of  oil  of  vitriol,  and  coitimitting 
them  immediately  to  dift:iUation,  there  may  be  obtained  a  little  flil- 
phur,  like  the  common,  and  more  combuftible  than,  perhaps,  will  at 
Arft  be  taken  notice  of.  For  I  have  obferved,  that  after  its  being 
firft  kindled,  the  flame  would  fometimes  go  out  too  foon  of  it  (elfj 
but  if  the  fame  lump  were  held  again  to  the  candle,  it  would  re- 
kindle, and  bum  for  a  pretty  while,  even  after  the  third  or  fourth 
cxtinftion.  As  fomething  fulphureous  may  be  dilcover'd  in  oil  of 
vitriol,  'tis  natural  to  uilpeft,  either  that  this  fubftance  was  fbmfe 
fulphur  which  lay  hid  in  that  liquor,  and  was,  by  this  operation  only, 
reduced  into  a  manifeft  body  -,  or  elle,  that  it  was  a  compound  of  the 
unftuous  parts  of  the  antimony,  and  the  faline  ones  of  the  vitriol : 
becaufe  many  would  have  iulphiu"  to  be  only  a  mixture,  made  in  the 
bowels  of  the  earth,  of  vitriolic  Ipirits,  and  a  certain  combuftible 
fubftance  *.  But  the  quantity  of  ftilphur  we  obtained  by  digeftion, 
was  much  too  great  to  have  been  latent  in  the  oil  of  vitriol  •,  and 
that  vitriolic  fpirits  are  not  neceffary  to  the  conftruftion  of  fuch  a 
fulphur  as  ours,  I  could  eafily  manifeft,  from  the  feveral  ways  by 
which  I  have  obtained,  tho*  not  in  luch  plenty,  a  fulphur  of  anti- 
mony, coloured  and  combuftible  like  common  brimftone.  And  to 
fliew,  that  diftill'd,  vitriolic  fpirits,  are  not  ncceflary  to  the  ol^tain- 
'ing  of  fiich  a  fulphur,  as  we  have  been  confidering-,  I  did,  by  the 
bare  diftillation  of  fpirit  of  nitre,  from  its  weight  of  cnide  antimony, 
■foon  feparate  a  yellow,  and  very  inflammable  fulphur-,  which,  for 
ought  I  know,  deferves  as  much  the  name  of  an  element,  as  any 
thing  the  chymifts  feparate  from  any  mineral  by  the  fire.  And  tho' 
the  urinous  and  common  falts,  whereof  fal-armoniac  confift*?,  remainM, 
as  we  faid,  unfever'd  by  the  fire,  in  many  fuccefllvc  fublimations  \ 
yet,  they  may  be  eafily  feparated,  by  pouring  upon  the  concrete,  finely 
powderM,  a  folution  of  fait  of  tartar,  or  of  the  fait  of  wood-afhes  ^ 
for,  upon  diligently  mixing  of  thefe,  a  very  flxong  fcent  of  urins 
will  enftie  -,  and,  perhaps,  a  Iharp  pain  in  the  eyes,  if  held  too  near. 
Both  thefe  etfefts  proceed  from  hence,  that  by  the  alkaline  fait,  the 


*  M.  Ge^9y  ihews»  that  the  mixture 
cf  any  vitriolic  falts  with  inflammable 
iiibftances,  will  yield  common  brim- 
ftone ;  and  by  the  diffisrent  compofitions 
he  has  made  of  fnlphur,  and  particu* 
larly  from  oil  of  vitriol,    and   oil  of 

Vol.   III.  N41  fea 


turpentine  ;  and  by  the  analyfis  thereof, 
when  thus  prepared,  he  difcoverM  it 
to  be  nothing  but  the  vitriolic  fait, 
united  with  the  combuftible  fubftance. 
Ftemk  Biim$irSf  A.  1704./.  381. 


fi7#-  2^^   Sceftkal  Chymip^ 

Chpnifiry.  fea-falt  that  enter'd  the  cx^xnpofition  of  the  fai-armoniac,  is  rcndred 

more  fixed  \  and  thereby  a  divorce  is  made  between  it,  and  the  vola- 
tile, urinous  fait  ^  which  being,  at  once,  fet  at  liberty,  and  put  into 
motion,  begins  prefently  to  fly  away,  and  to  offend  the  noftiiis  and 
eyes  it  meets  with  in  its  way.  And  if  the  operation  of  thcle  falts 
be^  in  convenient  glaffes,  promoted  by  warmth,  even  that  of  a  bath,  the 
alccnding  fleams  may  eafily  be  caught,  and  reduced  into  a  penetrant 
foirit,  abounding  with  a  lalf,  which  I  have  fometimes  found  to  be 
leparable  in  a  cryfl:aUine  form.  I  might  add,  that  tho'  fublixiiate, 
confifting  of  felts  and  quick-filver,  combined  and  carried  up  together 
by  heat,  may  be  many  times  lublimed  by  a  like  degree  of  fire, 
without  fufFering  any  divorce  of  the  component  bodies  •,  yet  the 
mercury  will  be  eafily  fever'd  from  the  adhering  felts.  But  1  rather 
obferve,  what  may  fecm  ftrange,  that  by  fuch  an  addition,  as  feems 
only  to  promote  the  leparation,  there  may  eafily  be  obtained  from  a 
concrete,  that  by  the  fire  alone  is  readily,  divifible  into  all  the  elements 
whereof  vegetables  are  fuppofed  to  confift,  a  fimilar  fijbfl:ance,  that 
differs  in  many  refpefts  from  them  all.  For  I  have  praftis'd  a  way, 
whereby  common  tartar,  without  the  addition  of  any  thing  that  is 
not  perfeflly  a  mineral,  except  falt-petre,  may,  by  one  diflillation,  in 
an  earthen  retort,  be  made  to  afford  plenty  of  real  felt,  ready  dUTo- 
luble  in  water  ^  which  I  foimd  to  be  neither  acid,  nor  of  the  linell'  of 
tartar  -,  and  to  be  almoft  as  volatile  as  fpirit  of  wine  j  and,  indeed,  of 
a  very  different  nature  from  all  that  is  ufiially  feparated  by  fire  from 
tartar. 

The  fire,  even  when  it  divides  a  body  into  fubftances  of  various 
confiftences,  does  not  commonly  analyze  it  into  hypoftatical  principles, 
but  only  difoofes  its  parts  into  new  textures  j  and  thereby  produces 
concretes,  or  a  new,  indeed,  but  compound  nature.  And  this  we  fliall 
abundantly  make   good  hereafter. 

Several  diftinfl:  fubftances,  are  obtainable  from  fome  concretes,  with- 
out  the  afliflance  of  fire  j  which  no  lefs  delerve  the  name  of  elemen- 
tary, than  fome  which  chymifts  extort  by  the  violence  of  it. 

We  iee,  that  the  inflammable  ipirit  of  wine  may  not  only  be  fepa- 
rated by  the  gentle  heat  of  a  bath,  but  may  be  difliird,  either  by 
the  help  of  the  fim-beams,  or  even  of  a  dimghill  ^  being,  indeed,  of 
ib  fugitive  a  nature,  that  it  is  not  eafy  to  keep  it  from  flying  away, 
even  without  the  application  of  external  heat.  I  have  likewile  obferved, 
that  a  vefTel  fiill  of  urine,  being  plac'd  in  a  dunghil,  the  putrefaftion, 
after  fome  weeks,  ufually  opens  the  body  ^  fo  that  the  parts  disband- 
ing the  feline  fpirit,  will,  within  no  very  long  time,  if  the  vefTel  be 
not  ftopt,  fly  away  of  it  lelf  ^  whence  from  fiich  urine,  I  have  been 
able  to  diftil  little  or  nothing,  befides  a  naufeous  phlegm  j  inftead 
of  the  aftive  and  piercing  felt  and  fpirit  that  it  would  have  afforded,, 
whenfirfl:  cxpos'd  to  the  fire,  if  the  veflfel  had  been  carefuHy  ftopt. 
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It  will  be  Very  hard  to  prove,  that  there  can  no  other  body,  ovQhymiJlry. 
way  be  foimd,  which  will,  as  well  as  the  fire,  divide  concretes  into  -^  -^  - 
feveral  homogeneous  flibftances,  that  might,  confequently,  be  call'd 
their  elements,  or  principles,  as  well  as  thole  feparated  or  produced 
by  the  fire.  For  fmce  we  have  feen,  that  nature  can  luccefsfuUy 
employ  other  inftaiments  than  the  fire,  to  leparate  diftinft  fubftan- 
ces  from  mixed  bodies  \  how  know  we,  but  that  Ihe  has  made,  or 
art  may  make,  fome  fubftance  a  fit  inftrument  to  analyze  them ;  or 
that  lome  fuch  method  may  not  be  found  by  human  induflxy  or 
chance  i  by  means  whereof  compound  bodies  may  be  refolved  into 
other  fubftances,  than  fire  divides  them  into.  And  why  the  produfts 
of  liich  an  analyfis,  may  not  as  juftly  be  called  the  component 
principles  of  the  bodies  that  afford  them,  will  not  be  eafily  fliewn; 
efpecially  fince  I  fhall  hereafter  make  it  evident,  that  the  lijbftances 
which  chymifts  term  falts,  fulphurs,  and  mercurys  of  bodies,  are  not 
fo  pure  and  elementary  as  they  prefume.  And  this  may,  therefore, 
be  more  freely  prefs'd  upon  the  chymifts,  becaufe  neither  the  Para-' 
celfiansy  nor  the  Helmontiansy  can  rejeft  it,  without  apparent  injury  to 
their  mafters.  For  Helmont  more  than  once  informs  his  reader,  that 
both  Faracelfiis  and  himfelf  poflefs'd  the  famous  liquor  alkaheft; 
which,  for  its  great  power  in  refolving  bodies  irrefoluble  by  vulgar 
fires,  he  leems  to  call  Ignis  Gehenna.  To  this  liquor  he  afcribes,  and 
that  in  great  part  upon  his  own  experience,  fuch  wonders,  that  if 
we  luppofe  them  true,  the  alkaheft  leems  a  nobler  and  more  defire* 
able  fecret,  than  the  philolbpher's  ftone.  Of  this  univerfal  refolvent 
be  relates,  that  having  digefted  with  it  for  a  competent  time,  a  piece 
of  oaken  charcoal,  it  was  thereby  reduced  into  two  new  liquors,  and 
different  from  each  other  in  their  colour  and  fituation  ^  and  that  the 
whole  body  of  the  coal  was  reduced  into  theft  liquors,  both  of 
them  feparable  from  his  immortal  menftruum^  which  remained  as 
fit  for  fiich  operations  as  before.  And  he,  moreover,  leveral  times 
tells  us,  that  by  his  powerfiil  and  unwearied  agent,  he  could  difTolve 
metals,  marcafites,  ftones,  vegetable  and  animal  bodies,  of  what  kind 
foever,  even  glafs  it  felf,  and,  in  a  word,  all  kinds  of  mixed  bodies 
in  the  world,  into  their  leveral  fimilar  fubftances,  without  any  refi- 
dence,  or  Cafut  mortnum.  And,  laftly,  we  may  gather  this  further 
from  his  informations,  that  the  homogeneovis  fubftances  obtainable 
firom  compound  bodies  by  his  penetrating  liquor,  were  often  very 
different,  both  as  to  number  and  nature,  from  thofe  into  which  the 
fame  bodies  are  ullially  divided  by  common  fire  \  for  in  our  com- 
mon analyfis  of  a  mixed  body,  there  remains  a  terreftrial,  and  very 
fixed  fubftance,  often  affociated  with  a  fait  as  fixed  •,  while  our  author 
declares,  that  by  his  way  he  could  diftil  over  all  concretes,  without 
any  Caput  mortmm  \  and,  confequently,  could  make  thofe  parts  of  the 
concrete  volatile,  which,  in  the  vulgar  analyfis,  would  have  been 
fix'd.    So  that  if  our  chymiflrs  will  not  rejeft  tne  folemn  and  repeated 
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Chjmiftrj^  teftimony  of  aperfon,  acknowledged  one  of  the  greateft  in  their  way  \ 

they  muft   not  deny,  that  there  is  ip  nature  another  agent,  able  tO/ 
analyze  compound  bodies  with  lefs  violence,  more  genuinely  and  more 
univerfally  than  the  fire.    And,  for  my  own  part,   tho'  I  always  fay, 
in  cafe  of  any  ftrange.  experiment  j  "  he  who  hath  feen  it,  hath  more: 
*^  reafon  to  believe   it,,  than   he  wKo^  has   notj"    yet  I  have  found 
Helmont  fo  faithfial  a  writer,  even  in  feveral  of  his  improbable   expe- 
riments, that  I  think  it  fomewhat  harfh  to  give  him   the  liei  efpe- 
cially  in  what  he  deliwrs  upon  his  own   proper  trial.     And  having, 
received   fome    things    from   very   credible    eye-witnefles,    and   feen. 
others  my  felf,    which  argue   fo  ftrongly,   that  a  circulated  fait,  or 
a  menftruum,  may^,  by.  being  extrafted  from  compound  bodies,  leave* 
them   more   unlock'c^  than    a   wary  naturalift  would  eafily   credit  j 
I  dare  not  confidently  mealure  the  power  of  nature,   and  of  art,  by. 
that  of  the  menftnia,   and  other  inftruments,    which    even  eminent 
chymifts  employ,  about  the  analyzing  of  bodies  •,    nor  deny,  that  a 
menfbruum  may,  from  a  particular  concrete,   extraft  fome  apparently, 
limilar  lubftance,   diflferent  from  any  obtainable  from  the  fame  body,, 
by  whatever  degree  of  fire,  or  manner  of  its  application.    And  I  am 
the   more  unwilling    peremptorily  to  deny,   that  there  may  be  fuch; 
openers  of  compound  bodies  j   becaufe  among  the  experiments  which, 
make  me  fpeak  thus  cautioufly,  there  were  lome  in  which  it  appeared 
not  that    one  of  the  fubftances,    infeparable   by  common   fires   and 
menftrua,  could  retain  any  thing  of  tjie  fait  wh/sreby  the  feparatioa- 
w^s  n;i.ade« . 

Some  chymitts,!  know,will  here  reply,that  they  pretend  not,by  fire  alone,. 
to  feparate  their  hypoftatical  principles  out  of  all  compound  bodies ; 
it  being  fuflScient   that   the  fire  divides  them  into  fuch,    tho'  after-. 
•  Wards   they  employ  other  bodies  to   colleft  the  fimilar  parts  of  the 
compound  j  as  'tis  known,  that  tho'  they  make  ufe  of  water  to  colleft 
the   faline  parts    of   afbes  fi-om  the  terreftrial,.  wherewith,  they  are- 
bjended;,  yet  it  is- the  fire  only  that  incinerates  bodies,  and  reduces  the- 
fixed  part,  of  them  into  the    fait    and  earth,  whereof  aihes  confift. 
But  I  here  only  argue  againft  thofe  vulgar  chymifts,   who  themfelves 
believe,   and   would  perfwade    others,   that   the  fire  is  not  only  an- 
univerlal,  but  an  adequate  and  lufficient  inftrument  to  -analyze  mix'd . 
bodies  with.    For,  as  to  their  praftice  of  extrafting  the  fix'd  fait  out 
of  afliqs,  by  the  affufion  of  water,   'tis  obvious  to  alledge,   that  the 
water    only  aflcmbles  together  the  fait,    which  the  fir^e  had  before 
divided  from  the  earth  i^  as  a  fieve  does  not  further  break  the  corn,: 
but   only   bring    together,    into  two  diftinft  heaps,  the  flower,   and 
the  branj   whofe  corpufcles .  before   lay  promifcuQufly  blended. jn  the: 
meal. 

But  tho'  I  allow. the  chymifts,  after  the  fir^  has  done  its  office,  the » 
uj[q  of  fair  water  to  make  their:  extraft Ions  with,  in  fuch  caies  wherein . 
tbe^  water  dpes.  not  co-operate  with<the.firej  to  makq  theanalyfis  i.yet;^ 
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fince  I  grant  this,  but  upon  fuppofition,  that    the  water  only  wafhes  Chymifirj 
off  the  laline  particles  which  the  fire  alone  has  before  extricated  in  the       — "^ 
analyzed  body,  it  is  not  realonable  to  extend  this  conceffion  to  other 
liquors  that  may  add  to  what  they  diflblve. 

And  this  premisM,  1  oblerve,  that  many  of  the  preceding  inftances,are 
jTuch  as  the  objetlion  will  not  at  all  reach.  For  fire  can  no  more,  with 
the  affiftance  of  water,  than  without  it,  feparate  any  of  the  three  prin- 
ciples  from  gold,  filver,  mercury,  &c. 

Hence  we  may  infer,  that  fire  is  not  an  univerfal  analyzer  of  mix'd 
bodies  \  fmce  of  the  metals  and  minerals,  wherein  chymifts  have  moft  ex- 
erciled  themfelves,  there  appear  fcarce  any  which  they  are  able  to  ana- 
lyze by  fire,  or  trom  which  they  can  unqueftionably  leparate,  even 
aiiy  one  of  their  hypoftatical  principles. 

It  will  alio  remain  true,  notwithftanding  the  objeftion,  that   there 
may  be  other  ways  than  the  ufual  analyfis  by  fire,  to  feparate  from  a 
compound  body   uibftancesj  as  homogeneous    as  thofe  which  chymifh 
Icruple  not  to  reckon  among  their  three  principles  \  that  with  convenient 
additions,  fuch  fubftances  may  be  feparated  by  the  help  of  the  fire,as  cou'd 
not  be  fo  by  the  fire  alone,  witnefs  the  fulphur  of  antimony  j  and  laftly, 
fince  it  appears  too,  that  the  fire  is  but  one  of  the  inftruments  that  muft 
be  employed  in  the  refolution  of  bodies  j  whenever  any  menftruum  or 
other  addition  is  employed  together  with  the  fire,  to  obtain  a  fulphur 
or  a  fait  from  a   body,  we  may  well  take  the  freedom  to  examine, 
whether  or  no,  that  menftruum  hereby  helps  to  feparate  the  principle 
obtained  by  it,  or  whether  there  intervenes  not  a  coalition  of  the  parts 
of  the  body  wrought  upon,  with  thofe    of  the  menftruum  •,  whence 
the  produced  concrete  may  be  judg'd  to  refult  from  the  union  of  both. 
And  it  will  be  farther  allowable  for  us  to  confider,  how  far  anyfub- 
ftance,  feparated  by  the  help  of  fuch  addition,  ought*  to  paft  for  one 
of  the  three  principles*,  fince  by  one  way  of  handling  the  fame  mix'd 
body,  it  may,  according  to  the  nature  of  the  addition,  and  the   me- 
thod of  working  upon  it,  yieJd  fubftances  different  from  thofe  it  may 
afford  by  other  additions,  and  a  different  method;    Nay,  they  may, 
as  we  formerly  faid,  differ   from  any  of  the  fubftances  into-  which  a. 
concrete  is  divifible  by  the  fire  withoutadditions^  tho',  perhirps-,  thofe. 
additions  do  not,  as  ingredients,  enter  the  compofition   of  the  body 
obtained  ;  but  only  diverfify  the  operation  of  the  fire  upon  the  con- 
crete, which,  by  the  fire  alone,  may  be  divided  into  as  great  a  num- 
ber of  different  fubftances,  as  any  of  the  chymifts  teach  thatof  their 
element*  to  be. 

But  many  Peripattticsy  to  prove  fire  the  true  analyzer  of  Ijodieis,  will 
plead,  that  it  is  the  very  definition  of  heat  given  by jlrifiotlcy'  to  be 
**  that  which  aflembles  things  of  a  firailar,  and  disjoins  thofe  of  an  op^  - 
^  pofite  nature.**    To  which  t  anfwer,  that  this  effeft  is  far  from  being  lo 
effenttal  to  heat  as  'tis  generally  imagm*d ;  fbr  the  true  an*  jj^nuine* 
property  of  heat  is  rat&r  ta  put/,  in  motiion^,  aod-  Cheifeby <•  difibcia^T 
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the  parts  of  bodies,  and  fubdivide  them  without  regard  to  their  being 
homogeneous  or  heterogeneous^  as  appears  in  the  boiling  of  water,  the 
diftillation  of  quick-filver,  or  the  expofin^  of  bodies  to  the  aflion  of 
fire  \  where  all  that  the  fire  can  do  is,  to  divide  the  body  into  very  mi- 
nute parts,  which  are  of  the  fame  nature  with  one  another,  and  with 
their  wholes,  as  their  reduftion,  by  condenfation,  proves.  And  even 
when  the  fire  feems  mofl  to  affociate  fuch  things  as  are  iimilar,  and  dif- 
join  fuch  as  are  diffimilar,  it  produces  that  effeft  only  by  accident  ; 
for  the  fire  does  but  dillolve,  or  rather  ihatter  the  frame  or  ftruflure 
that  kept  the  heterogeneous  parts  of  bodies  together,  under  one  com- 
mon form  i  upon  which  diflblution  the  component  particles  of  the 
mix'd  body  being  freed  and  fet  at  liberty,  naturally,  and  often  with- 
out any  operation  of  the  fire,  affociate  themfelves  each  with  its  like, 
or  rather  take  thofe  places  which  their  feveral  degrees  of  gravity  or 
levity,  fixednefs  or  volatility,  aflign  them.  Thus  m  the  diftillation  of 
human  blood,  the  fire  firft  begins  to  diflblve  the  cement  of  the  body, 
when  the  water  being  the  moft  volatile  and  eafie  to  be  extrafted,  is  ei- 
ther by  the  fiery  atomb,  or  the  agitation  they  are  put  into  by  the  fire, 
firft  carried  up  till  forfaken  by  that  which  rais'd  it,  its  own  weight 
finks  it  down  into  the  receiver  •,  but  all  this  while  the  other  principles 
of  the  concrete  remain  unlever'd,  and  require  a  ftronger  degree  of  heat 
to  make  a  feparation  of  its  more  fix'd  elements  •,  and  therefore  the  fire 
muft  be  increafed  to  carry  over  the  irolatile  fait  and  the  fpirit,  which, 
tho'  fuppofed  to  be  different  principles,  and  tho'  really  of  a  different 
confiftence,  are  yet  ofanalmoft  equal  volatility.  After  thefe  comes 
over  the  oil,  and  leaves  behind  the  earth  and  the  alkali  ^  which,  be- 
ing equally  fix'd,  the  fire  fails  to  lever  them,  notwithftanding  the  defi- 
nition of  the  fchools.  And  if  into  a  red  hot  iron  retort,  you  caft  the  mat- 
ter to  be  diftiird,  you  may  obferve,  that  the  predominant  fire  will 
carry  up  all  the  volatile  elements,  confufedly,  in  one  fume,  which  af- 
terwards take  their  place  in  the  receiver,  either  according  to  the  de- 
gree of  their  refpeftive  gravity,  or  to  the  exigency  of  their  leveral 
textures.  Thus  'tis  oblervable,  that  tho'  oil,  or  liquid  fulphur,  be  one 
of  the  elements,  feparated  by  the  analyfis,  yet  the  heat  which  acci- 
dentally unites  the  particles  of  the  other  volatile  principles,  has  not 
always  the  fame  operation  on  this  \  for  there  are  feveral  bodies  which 
yield  two  kinds  of  oils,  whereof  the  one  finks  to  the  bottom  of  that 
ipirit  on  which  the  other  fvviras.  And  1  have  two  oils,  carefully  made 
of  the  fame  parcel  of  human  blood,  which  not  only  differ  extremely 
in  colour,  but  fvvim  upon  one  another,  without  mixing  \  and  if,  by 
agitation,  confounded,  will,  of  themfelves,  feparate  again. 

And  that  the  fire  often  divides  bodies,  upon  this  account,  that  fome  of 
their  parts  are  more  fix'd,  and  others  more  volatile,  how  far  foever 
either  of  the  two  may  be  from  a  pure,  elementary  nature,  is  obvious 
enough,  in  the  burning  of  wood,  which  the  fire  diffipates  into  Imoke 
9jjjA  aihes  j  for  not  only  the  latter  of  thefe  is  confeifedly  made  up  of 
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two  fuch  different  bodies,  as  earth  and  fait,  but  the  former  being  Chymifiry. 
condensed  into  foot,  difcovers  it  felf  to  contain  lalt,  oil,  fpirit  and 
earth,  with  Ibme  portion  of  phlegm  ^  all  which  being  almoft  equally 
volatile,  in  that  degree  of  fire  which  forces  them  up,  are  carried  away 
together  i  but  may  afterwards  be  feparated  by  other  degrees  of  fire, 
whole  orderly  gradation  allows  the  difference  of  their  volatility  to 
difcover  it  felf*.  Befides,  if  two  different  bodies,  united  into  one  mals^ 
be  both  fufficiently  fix'd,  the  fire,  finding  no  parts  volatile  enough  to 
be  carried  up,  makes  no  feparation  at  all  •,  as  appears  by  a  mix- 
ture of  melted  filver  and  gold,  whole  component  metals  may  be  eafily 
feparated  by  Aqua  fortis^  or  Jqua  regia  \  but  in  the  fire  alone,  tho'  ve- 
hement, they  remain  unfever'd-,  that  only  dividing  the  body  into 
fmaller  particles,  in  which  either  the  little  nimble  atoms  of  fire,  or 
its  brisk  and  numberlefs  flrokes  upon  the  velfels,  hinder  refl  and  con- 
tinuity, without  producing  any  elementary  principles.  Moreover,  the 
fire  Ibmetimes  does  not  feparate  fo  much  as  unite  bodies  of  a  different 
nature  •,  provided  they  be  near  allied  in  fixednefs,  anci  have  in  the 
figure  of  their  parts,  an  aptnefs  to  coalition  ^  as  we  fee  in  making 
many  plaflers,  ointments,  &c.  and  in  fuch  metalline  mixture?,  as  that 
made  by  melting  together  two  parts  of  clean  braf<?,  with  one  of  pure 
copper  'y  of  which,  fome  ingenious  tradefmen,  caft  curious  patterns  for 
gold  and  filver  works.  Sometimes  the  bodies  mixM  by  the  fire,  are 
different  enough,  as  to  fixednefs  and  volatility,  yet  fo  combined  by  the 
firft  operation  of  the  heat,  that  it  only  afterwards  ferves  lo  pulverize 
them.  This  is  vifible  in  the  preparation  of  Mercuritu  dulcis  \  where 
the  faline  particles  of  the  vitriol,  fea-falt,  or  nitre,  employed  to 
make  the  fublimate,  fo  unite  themfelves  with  the  mercurial  particles, 
made  ufe  of  firft  to  prepare  the  fublimate,  and  then  to  dulcify  it,  that 
the  faline  and  metalline  parts  rifr  together  in  many  fucceifive  fubli- 
mations,  as  if  they  all  made  but  one  body  •,  and  fometimes  too,  the 
fire  combines  the  different  elements  of  a  body  fo  firmly,  that  nature 
her  felf,  very  feldom  makes  lefs  diffoluble  unions.  For  the  fire  meeting 
with   fome  bodies  exceedingly,    and  almoft  equally    fix'd,  infiead  of 

mak- 


*  M.  H$mberr  has  been  very  curious  to 
obtain,  if  poflible,  the  true  principles 
of  plants  by  chymicai  analyfis.  The  re- 
fult  of  his  numerous  experiments,  is, 
that  fait,  oil,  water,  and  earth,  are  con- 
flantly  found  in  all  vegetable  produdi- 
ons,  in  what  manner  foever  their  ana* 
lyfis  be  made;  that,  according  to  the 
difference  in  the  operation,  thefe  prin* 
ciples  are  more  or  lefs  volatile,  or 
fixt;  that  their  different  volatility,  and 
fixednefs,  may  proceed  as  well  firom  the 
fermentation  of  the  body,  as  the  force 
of  the  fire;  that  a  flrong  fire,  by  driv-^ 
in£    Qve£    all  the.  principles,  at  once^ 


confounds  the   analvfis ;    that   the  fiire- 
always  evaporates   fome   parts     of   the 
fubjcft,    which  can  never  be  recover'd  ;, 
that  to  obtain  thefe  principles,   as  pure 
as    poflible,    only    fermentation    and    a< 
gentle   fire    (hould    be   eniploy'd ;    and 
laftly,   that  the  conftitution  and   virtue 
of  every   plant,   confiding  in  the  exaft 
proportion,  arrangement,  and  texture  of 
its  principles,    the    fire   cither  deftroys 
what    fers    the  diffisrence  between  two 
very   diflimilar  plants,     or,     the    fame 
vegetable,  once  analyzed,  can  fcarcc  be 
pcrfbaiy  reftored*    Sec  Bifi.  dt  tAa^dim. 
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Chjmiflry.  «*^king  a  feparation,   caufes   fo  ftrift  an  union,    that  it  felf  alone  is 
•^'   '        unable  to  diffolve  it ;  as  when  an  alkaUne  lalt,  and  the  terreftrial  refidue 
of  the  aflics,  are  incorporated  with  pure  fand,    and  by  v  trification, 
made   one  permanent  body,     the  greeniih  fort  of  glafs^    that  eludes 
the  greateft  violence  of  the  fire.    1  have  fome  pieces  of  glals,  which 
1  faw  flow  down  from  an  earthen  crucible,  expos'd  for  a  good  while 
with  filver  in   it,    to  a  very   vehement  fire.     And  thofe,   who  deal 
much  in  the  fufion  of  metals,  inform  me,  that  the  melting  ot  a  great 
part  of  a  crucible,  is  no  great  wonder  in  their  furnaces.    1  remember 
1  have  obferv'd  too,  in  the  melting  of  great  quantities  of  iron  out  of 
ore,  by  the  help  of  charcoal,   that  by  the  prodigious  vehemence  of 
the  fire,  part  of  the  materials  expos'd,  was,  inflead  of  being  analyz'd, 
fufed,  and  turn'd  into  a  dark,  folid,  and  very  ponderous  glafs  ^    and 
this  happens  in  fuch  quantities,  that  in  fome  places,    I  have  feeii,  the 
very  high  ways,  near  Ibrae  iron- works,  mended  with  fuch  lumps  of 
glafs.    I  have  alfo  obfervM,  that  fome  kind  of  fire-ftone  it  felf,  hav- 
ing been  employ'd  in  furnaces,  where  it  was  expos'd  to  very  ftrong, 
and  lafting  fires,    has  had  all  its  fix'd  pprts  fo  wrought  on  thereby, 
as  to  be  perfeftly  vitrified  ^  as  I  have  try'd,  by  forcing  from  it  pretty 
large  pieces  of  perfeft,  tranfpareut  glafs.    And  to  Ihew,  that  the  pre- 
ceding definition  of  heat,  is  not  countenanced  by  that  of  its  contrary 
^quality  cold,   which  is  laid  to  affociate  things  homogeneous    and  he- 
terogeneous-,   I  muft  obferve,   that  neither  is  this  definition  unquefti- 
onable :    for  the  union  of  heterogeneous  bodies,   fuppos'd  to  be  the 
genuine  produftion  of  cold,   is  not  perform'd  by  every  degree  of  that 
quality.    We  lee,  for  inftance,  that  when  the  urine  of  healthy  men, 
has  been  fuffer'd  to  ftand  for  a  while,  the  cold  makes  a  feparation  of 
the  thinner  part  from  the  grofler,  which  fubfides  to  the  bottom,  and 
grows  opake  there  ^    whereas,  if  the   urinal  be   made  warm,   thole 
parts    readily   mix  again,    and  the  whole  liquor  becomes  tranlparent 
as  before.     And  when  by  glaciation,  wood,  ftraw,   duft,  water,  c^r. 
are  fupposM  to  be  united  into  one   lump  of  ice,    the  cold  does  not 
caufe  any  real  union  of  thefe  bodies,  but  only  hardening  the  aqueous 
parts  of  the  liquor  into  ice,;the  other  bodies  being   accidentally  pre- 
sent   in    that    liquor,    are    frozen   up  in    ir,    not  really  incorporated. 
And  accordingly,   if  we  expofe  a  heap  of  mony,   confifting  of  gold, 
filver,    and  copper  coins,    or  any  other   bodies  of  different   natures, 
which  are  uncapable   of  congelation,  to  ever  fo   intenfe  a  degree  of 
coldj    we  find  not  they  are  at   all  fo  much  as  compafted  thereby, 
much  lefs  united  together:    and  even  in  liquors  themfelves,  we  find 
phenomena,  which  induce  us  to  queftion  the  definition  we  are  exa- 
mining.    If  the  authority  of  Taracelfm  were  a  fufficient  proof  in  mat- 
ters of  this  nature,  I  might  here  infift  on  that  procefs  of  his,  whereby 
he  teaches,   that  the  eflence   of  wine  may  be  ftruck  to  the  center, 
and  fever'd  from  the  phlegm  and  ignoble  part,   by  the  afiiftance  of 
congelation. 

But 


UrV-wj 


7J^  Sceptical  Chymifi.  281 

But  I  dare  not  lay  much  ftrefs  upon  this  procefs,  because  I  have  Ckymifirj. 
found,  that  if  it  were  true,  it  would  be  but  feldom  prafticable  in  ~ 
this  country  upon  the  beft  wine ;  for  in  our  ftiarpeft  winters,  I  cou'd 
never  tolerably  freeze  a  thin  vial  of  canary  j  and  even  with  fnow 
and  fait,  but  little  deeper  than  the  furface :  and  1  fuppofe  it  is  ndt  ^ 
every  degree  of  cold,  capable  of  congealing  liquors,  which  will  make 
fuch  an  analyfis  of  them  by  feparating  their  aqueous  and  fpirituous 
parts  ^  for  1  have,  fometimes,  Icverally  frozen  red  wine,  urine,  and 
milk,  but  could  not  oblerve  any  feparation.  And  the  Dutchy  who 
wintered  in  Nova  Zembla^  tho'  they  relate,  that  there  was  a  feparation 
of  parts  made  in  their  frozen  beer,  about  the  middle  of  November  ; 
jret  of  the  freezing  of  their  fack  in  December  following,  they  only 
lay,  "  it  was  frozen  very  hard;  fo  that  when  every  man  was  to 
"  have  his  part,  we  were  forcM  to  melt  it  in  the  fire.''  In  which 
words  they  imply,  not  that  their  fack  was  divided  into  different  fub* 
ftances,  as  their  beer  had  been.  But  notwithftanding  this,  I  am  of  opi- 
nion, that  even  cold  may,  fometimes,  unite  fimilar,  and  (eparate  diili* 
milar  fubftances.  I  dnce  purpofely  caus'd  a  plant,  abounding  with 
fulphureous  and  fpirituous  parts,  to  be  boiled  in  fair  water ;  and  ha- 
ving expos'd  the  decodion  to  a  iharp  north  wind,  in  a  very  frofiy 
nignt,  I  obferv'd,  that  the  more  aqueous  parts  of  it  were,  by  the 
next  morning,  turnM  into  ice  *,  towards  the  innermofi  part  of  which, 
the  more  agile  and  fpirituous  portions,  as  I  then  conjeflured,  having 
retreated,  they  there  prelerv'd  themfelves  unfrozen,  in  the  form  of  a 
high  colored  liquor  ^  the  aqueous  and  fpirituous  parts  having  been  lb 
ilightly  blended  in  the  decoQion,  that  they  were  eafily  ieparable  by 
liich  a  degree  of  cold,  as  would  not  have  divorc'd  the  parts  of  urine 
or  wine,  which,  by  fermentation  or  digeftion,  are  more  intimately 
afTociated  with  each  other.  But  the  Dutch,  in  Nova  Zembla^  found  a 
barrel  of  beer  (b  frozen,  that  the  fpirituous  part  appeared  feparated 
from  the  yeaft,  whilft  fome  on  the  outfide  of  the  vefTel  was  frozen 
as  hard  as  glue  \  the  other,  which  was  converted  to  ice,  being  almoft 
infipid. 

And  having  once  purpofely  try'd  to  freeze  fome  beer,  that  was 
moderately  ftrong,  in  glafs  veffels  with  fnow  and  fait,  I  obferv'd,  that 
there  came  out  of  the  neck  a  certain  thick  fubftance,  which,  it  feems, 
was  much  better  able  than  the  reft  of  the  liquor,  that  I  found 
turn'd  into  ice,  to  refift  the  frofi  •,  and  which,  by  its  colour  and  con- 
fiftence,  feem'd  manifeftly  to  be  yeaft.  This,  I  confefs,  fomewhat 
furpriz'd  me^  becaufe  1  could  not  dilcern  by  the  taft,  or  find  by 
enquiry,  that  the  beer  was  too  new,  to  be  very  fit  for  drinking.  I 
might  confirm  the  Dutchmens  relation,  by  what  lately  happened  to  a 
friend  of  mine,  who  complained  to  me,  that  having  brew  d  fome  ale 
in  Hottandy  the  cold  of  the  winter  there,  froze  it  into  ice,  and  left 
only  a  fmall  proportion  of  a  very  ftrong  and  fpirituous  liquor. 

-    Vol.  in.  Oo  SECT. 
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thm  /mm  W'T  {s  not  fb  certain,   as  both  chymtfls   aiid  ArifiHelum^  imagine^, 
^y  ^f^  X  ^^^  every,  leemmgly  fixmlar,  or  difiinft  fubftance,  feparated  from 
h/fi^^inn^  body>,by  t^  l^^lp  ®f  ^^®  fir^j   w^s  pre-exiftent  in  tlwt  fubfiance, 
mf  iif  fr^irzs  a  principle.    I  do  not  mean,  that  any  thing  is  ieparable  from  a 
kig^Mmh .    body  by  fLre,  that  was  not  materially,  pre-exifient  in  it  j  for  it  far 

exi:eed9  th,e  power  of  meer  natural  agents,  to  produce  a-new, ,  fo 
much  as  a  ungle  atom>  of  matter,^ which  they  can  only  modify  and 
alter,^,  not  create. 

Nor  do  I  peremptorily  deny,  that  Ibme  things  obtained  by  the 
fire  from  a  mix'd  body,  may  have  been  more  than  barely  materially? 
pre-exiftent  in  it  ^  fince  there  are  concretes,  which  be&re  being  ex^ 
3s'd  to  the  fire,  ihew  they  abound  (bme  with  fait,  and  others  with 
ilphur*.  It  will  ferve  the  prefent  purpole,  if  it  appear,  thatr 
leveral  things,  obtainM  from  a  mix'd  body,  expoaM  to  the  fire,  were 
not  its  ingredients  before  \  for  then  it  will  be  rational  to  exped,  that 
chymifts  may.  deceive  themfelves  and  others,  in  concluding,  refolutely 
and  univer&lly,  thofe  flibftances  to  be  the  elementary  ingredients  of 
bodies,  barely  feparated  by  the  fire,^  of  which  it  may  yet  be  que* 
ftion'd  whether  tne^  exift  or  no^  atleafi  till  fome  other:  argument 
than  that  drawn  Kom  the  analyfis^  be.  produced  tO'^reiblve  the 
doubt. . 

I  fay  then,  it  may,  without  abfurdity^,  be  doubted,,  whether  the* 
different  fubftances  obtainable  from  a  concrete  diffipated  by  the  fire, 
were  exiflent>in  it,  in  that  form  (at  leafl,  as  to  their  minute  parts,) 
wherein  we  find  them  after  the  analyiis,  fo  that  the  fire  only .  disjoined 
and  extricated  the  corpufcles  of  one  principle  from  thofe  of  another, 
wherewith  they  before  were -blended. 
TUt^nm^      Upon  this  fuppoiition,  I  fhall  endeavour  to  ihew,   firft,  tint  fuch 
ff^ii    Mies  fub'ftances,  as  chymifls  call  principles,  may^be  produced  d<  nov^  \    and 
4fMi  f  difir  fecondly,  to  make  it  probable,  that  by  the  fire  we  may  aftually  ob- 
^^.^**  tain  fromfolme  mixM   bodies  fuch  fubftances,    as    were  not,   in  the 
T^ftr^^u       ^"^^  delivered,  pre-exiftent  in  them* 

^^  Now,  if  it  be  true^  a«  "'tis  probable*   that  compound  bodies  dilfer 

from  one    another,    in  nothing  but  the   various  textures,    refulting 
from    thp  magnitude,   fhape,    motion,  ,  and    arrangement    of   their 
linall  parts,  it  will  not  be  irrational  to  conceivej    that  one  and  the- 
fame  parcel  of  univerfal  matter,  .  may,    by  various  alterations  and:' 
contextures,  he  brought  to  deferve  the  name  fometimes  of  a  fulphuifc^ 
reouS)  and  fometimes  of  a  terref^rial  or  aqueous  body.  . 
jffgmedfrm.     About,  the  beginning  of  Afay^   1  caus'd  my  gardener   to  dig  out  a  > 
fum.  convenient  quantity  of  good  earth,  to  dry  it  well  in    an  oven,    to- 

weigh  it,  to  put  it  in  an  .eatjien  pot^.almoftJevel  with,  the  lUrface- 
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<H»f  the  ground,  and  to  fet  in  it  a  particular  feed  of  iquafli,  W  tUtChprnipy. 
Indian  kiixl  of  praipion,  of  fudden  growth  \  this  leed  1  6rder*d  him  \ 
^to  water  onijr  with  rain  <ir  fjpring-water.  'Twas  delightful '  to  behold 
how  &ft  this  grew,  tho'  unieafbnably  ibwn^  but  the  winter  coiniM 
on,  hinder'd  it  from  attaining  any  tlung  of  its  due  magnitude ;  whi^a 
made  me  order  it  to  be  taken  up  about  the  middle  of  OStober.  This 
being  carefully  done,  it  weighM  with  the  ilalk  and  leaves  two  pounds 
and  three  quarters^  then  the  earch  being  baked  as  formerly^  its  weight 
was  found  the  fame  as  at  firft^  and  being  {et  into  the  oven  twice^ 
more,  aed  weight  again,  it  ihrunk  little  or  nothing. 

But  I  muft  not  conceal,  that  in  another  experiment  Of  this  kind, 
the  earth  feem'd  to  have  been  much  more  wafted  ^  yet  here,  as  well 
as  in  the  former  trial,  it  appeared,  that  the  main  body  of  the  plant, 
confifted  of  tranfmut^  water.    And  I  might  add,  that  I  caus^  the 
;former  experiment,    with  large  pompions,    to   be  repeated  with  fo 
good  fucceis,  that  it  not  only  much  furpa&M  aiiy  I  made  before,  but 
leem'd  ftrangely  to  conclude  what  I  am  pleading  for.    The  like  ex- 
l^riments   may   be   as^  conveniently    try'd    with    the  feeds  of  any 
^ant,   whofe  growth  is  hafty,   and  its  iize  large.     If  tobacco  wiH' 
thrive  in  thefe  cold  climates,  in  eart^  unmanured,  it  would  not  be 
-amifs  to  mafke  a  trial  with  it^  for  it  is  an  annual  plant,  that  rifes 
where  it  profpers,  fbmetimes  as  high  as  a  tall  man ;  and  I  have  had 
leaves  of  it  in  my  garden,  near  a  foot  and  a  half  broad.    But  the 
next  time  I  make  this  experiment,    it  ihall  be  with  feveral  feeds  of 
the  fame  fort,  in  the  fame  pot  of  earth  *,  that  fo  the  event  may  be 
the  more  confjpicuous.    But  becaufe  every  body  has  not  conveniency 
of  time  and  place,   for  this  experiment,    I  made  fome  ihorter,    and 
more  expeditious  trials  in  my  chamber.    I  took  a  top  of  fpear^mint, 
about  an  iiKh  long,  and  put)  it  into  a  vial  full  of  fpring-water,    fo 
that  the  upper  part  of  the  mint  reach'd  above  the  neck  of  the  glafs, 
while  the  lower  was  immers'd  in  the  watery  within  a  few  days,  this 
mint  began  to  fiioot  out  roots  into  the  water,  to  difplay  its  leaves^ 
and  to  afpire  upwards  -,   and  in  a  ihort  time,  it  had  numerous  roots 
and  leaves,  and  chele  very  flrong  and  fragrant  of  the  odour  of  the 
miiit^  but  the  heat  of  my  chamber,  as  I  fuppofe,  fcili'd  the  plant, 
when  it  was  grown  to  have  a  pretty  thick  flalk;    which  with   the 
various  and  ramified  roots  it  fhot    into  the  water,  as  if  it  had  been 
earth,    prefeated  a  pleaPdnt  fpeftacle.     The  like  I  have  try -d  with 
fweet  marjoram,  and  found  the  expefriment  fucceed  alfo,  tho^  fbme- 
what  moreflowly  with  baulm  and  penniroyal,  afi^e.    And  one  of  thefe 
vegetables,    nourifli'd  only   by  water,    having  obtain'd   a  competent 
growth,  I  caus'd  to  be  diflillM  in  a  fmall  retort ;  and  thereby  obtain'd 
fome  phlegm,  a  little  empyreumatical  fpirit,  a  fmall  quantity  of  aduft 
oil,  and  a  Caput  mcrtuum^  which  appearing  to  be  a  coal,  I  concluded 
it  to  confift  of  fait  and  earth  ^  but  the  quantity  of  it  was  fo  fmall, 
that  I  forbore  to  calcine  it.    The  water  ufed  to  nourifli  this  plant, 
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Cbjmiirjp  ^as  not  Ikifted,  nor  renewed  j  and  I  chofe  fprihg-water,  rather  than 
c^V^-^j  rain-water,  becaufe  the  latter  is  more  difccmably  a  kind  of  w^mfi^U^ 

which,  tho'  free  from  groffer  mixtures,  feeros  to  contain  in  it,  befides 
the  fteams  of  feveral  bodies  wandering  in  the  air,  a  certain  Ipirituous 
fubftance,  which  may  be  extrafted  out  of  it  j  and  is  by  fome  miftaken 
for  the  fpirit  of  the  world  embodied. 

But  Helmont  avers,  that  he  took  200  pounds  of  earth,  dry'd  ^  in  an 
oven  i   and  having  put  it  into  an  earthen  veffel,  and  moiftcn'd  it  with 
rain-water,   planted   in  it  the  trunk  of  a  willow  tree,  of  five  poimd 
weighty     this  he  water'd,  as  occaiion  requir'di    with  rain,  or  with 
diftill'd    water  •,    and  to  keep  the   adjacent  earth  from  getting  into 
the  veffel,  he  employed  a  perforated  plate  of  iron.    After  five  years- 
he  took  out  the  tree,  weigh'd    it,    and  computing  the  leaves  that" 
fell  in  four  autumns,  he  found  it  to  weigh  169  pounds,  and  about  three 
ounces.    And  having  again  dry'd  the  earth  it  grew  in,  he  found  it  to 
want  of  its  former  weight  of  200  pounds,  only  about  two  ounces  j  fo 
that  1^4  pounds  of  the  roots,  wood,  and  bark,  which  conftituted  the 
tree,  feem  to  have  Iprung  from  the  water.    And,  doubtlefs,  if  Hel^ 
mont  had  made   any   analylis  of  this   t4ant,   as  I  did  of  one  of  my 
plants,  fed  only  with  fair  water,  it  would  have  afforded  him  the  like- 
diftinft  fubftances,  as  another  vegetable  of  the  fame  kind. 
Aid  ^0tir      Heltmnty  we  know  too,  afferts,  that  aH  mix'd  bodies  fpring  from  one 
liiwg  tbi  frim*  element  ^    and  that  vegetables,  animals,    inarcaiites,    ftones,  metals, 
tiph  4  a     ^c.  are  materially  but  fimple  water,  difguiz'd  into  thefe  various  forms 

by  the  plaftic  virtue  of  their  feeds  ^  and  his  principal  realbns  for  it 
feem  to  be  thefe,  i.  The  ultimate  reduftionof  mixed  bodies  into  infipid 
water.  2.  The  viciffitude  of  the  fiippofed  elements.  And,  3.  The 
produftion  of  perfeftly  mix'd  bodies  out  of  fimple  water.  And,  firff, 
he  affirms,  that  his  alkaheft  adequately  refolves  plants,  animals,  and 
minerals,  into  one  Hquor,  or  more,  according  to  their  feveral  internal 
differences  of  parts  ^  and  that  the  alkahdt  being  abftrafted  from 
thefe  liquors,  in  the  fame  weight  and  with  virtue,  as  when  it  difTolv'd 
them,  the  liquors  may,  by  frequent  cohobations  from  chnlk,  or 
ftme  other  proper  matter,  be  totally  deprived  of  their  fcminal  endow- 
ments, and  return  Jit  laft  to  their  firft  matter,  infipid  water.  Other 
ways  he  alio  propofes,  to  divcfl:  fome  particular  bodies  of  thetr  bor- 
rowed ihapes,  and  make  them  return  to  their  firfl  fimplicity.  The 
fecond  topic  whence  Helmont  argues  water  to  be  the  materiial  caufe 
of  inixed  bodies,  is,  that  the  other  fuppofed  elements  may  be  tranfl 
muted  into  one  another.  But  the  experiments  he  produces  on  thifr 
occufion  arc  fo  diflficiJt  to  be  made,  and  judg'd  of,  that  I  fhall  not 
infjft  upon  them.  Befides,  if  they  were  granted  to  be  true,  his  infe- 
.  rence  from  them  is  fbmcwhat  difputable  5  and  as  our  author  in  his 
firft  argument,  endeavours  to  prove  water  the  folc  element  of  mix'd. 
bodie?,  by  their  ivltimate  refolntion,  when  by  his  alkaheft,  or  fome 
crher  conquering  ^gent,  the  feeds  have  been  worn  tn>t,  or  deftroyed-, 

which 
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which   difem^ed  them^   fo  in  his  third  argument,   he  attempts  to  Chjmifirj^ 

fliew  the  iame  by  the  conftitution  of  bodies  \  which  he  aflerts  to  be  \.   ^  ^ 

nothing    but  water  fubdiied  by  ieminal  virtues.     Of  this  he    gives 

various  inftances,  as  to  plants  and  animals  ^  but  fev^ral  of  them  being 

difficult,  either  to  be  made  or  underftopd,  and  others  of  them  liable 

to  different  exceptions;    the  inftance  of  the  willow-tree   feems  the 

moft  proper  to  infift  on.      However,  this  opinion  of  his   is  no  new 

one;  tho'the  arguments  for  it  may,  in  great  meafure,  be  his  own. 

The  doftrine  is  afcribed  to  Thalesy  to  Horner^  to  rfefiod^  to  Mtfes^  and 

to  the  PhcmcidfiSy   who  taught,  that  the  earth  was  made  of  water  ; 

and  from  them,  'tis  fuppofed  that  Thdles  took  it. 

And  tho'  Htlmm  produces  no  inftance  of  any  mineral  body,  and 
fcarce  of  any  animal,  generated  of  water;  yet  a  French  chymift, 
M.  de  RocbdSy  affords  us  an  experiment,  which,  if  it  lucceeded  as  he 
delivers  it,  is  very  remarkable.  **  Having,"  lays  he,''  found  fur- 
•*  prizing  things  from  the  natural  operation  of  water,  I  was  willing 
"  to  know  what  might  be  done  with  it  by  art.  I  therefore  took 
^  water,  which,  I  knew,  was  mixed  with  no  other  thing  than  the 
"  fpirit  of  life ;  and  by  a  heat  artificial,  continual,  and  proportionate, 
"  1  prepared  and  difpofed  it  by  the  graduations  of  coagulation,  con- 
**  gelation,  and  fixation,  till  it  was  turned  into  earth,  which  produced 
"  animals,  vegetables,  and  minerals.  I  fay  not  what  animals,  vegetable?, 
^  and  minerals,  for  that  is  referved  for  another  occafion  •,  but  ilic  animals 
^  moved  of  thcmfelves,  eat,  &c.  and  by  the  anatomy  I  made  of  them, 
**  I  found  them  compos'd  of  much  fiilphur,  little  nierairy,  and  Icfs  fait. 
^*  The  minerals  began  to  grow  and  increafe,  by  convert mg  into  their. 
*^  own  nature  one  part  of  the  earth  thereto  difpofed  \  they  were  Iblid  and. 
**  heavy.  And  by  this  truly  dcmoniflrativc  Icience,  chymiftry,  I  found 
^  that  they  were  compofed  of  much  felt,  little  fulphur,and  lefs  mercury.'' 

But  I  have  fome  liifpicions  concerning  this  ftrangc  relation,  which, 
make  me  unwilling  to  declare  an  opinion  of  it  \  unlefs  I  were  fatis- 
fied  in  feveral  material  circumftances,  which  our  author  has  left  un- 
mentioned :  tho'  as  for  the  generation  of  living  creatures,  both  vege- 
table and  fenfitive,  it  need  not  leem  incredible ;  Unce  we  find,  that 
our  common  water,  which  is  often  impregnated  with  variety  of 
Ieminal  principles,  long  kept  in  a  quiet  place,  will  putrefie .,  and  then. 
too,  perhaps,  produce  mols  and  little  worms,  or  other  infeds,  accord- 
ing to  the  nature  of  tlie  feeds  that  were  lurking  in  it.  And  as  Hel- 
mom  gives  no  inftance  of  the  production  of  minerals  out  of  water ;  lo 
the  principal  argument  that  he  employs,  to  prove  that  they  and 
other  bodies  may  be  refolv'd  into  water,  is  drawn  from  the  operations 
of  hisalkaheft,  and,  confequently,  cannot  be  fatisfafliorily  examined  by  us». 

'Tis,  however,  furprizing  to  oblerve,   how  great   a  fliare  of  water 
go?s   to  make  up  feveral  bodies,  whofe  forms  promife  nothin?;  near 
fo  much.    Eels,  by  diftillation,  yielded  me  fome  oil,  fpirit,  and  vola- 
tile fait,  befides  ihtCaput  ntortuum  \  yet  all  thefe  were  fo  difproportionate . 
to  the  phlegm,    that  they  feemed    to  have  been  nothing  but  that 

coa- 
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Chmifirj.  coagulated ;  wliich,  likewU^,  ftraxigely  abounds  in  Tipers^  tho'  tbey 
•^  ^  are  efteemed  very  hot  in  operation,  azxl  will,  in  a  convenient  air, 
iiirvive  for  fbme  days  the  lofs  of  their  heads  and  hearts.  Human 
blood  it  fe^f,  as  fpirituou^  and  as  elaborate  a  liquor  as  'tis  reputed,  io 
abounds  in  phlegm,  that  diftiUlng  (gme  of  it,  on  purpofe  to  try  the 
experiment ;  out  of  about  feven  ounces  and  a  half,  we  drew  near  fuj 
ounces  of  phlegm,  before  any  of  the  more  operative  principles  began 
to  rife.  And,  to  fatisfie  my  felf  that  fome  of  theie  animal  phlegms 
were  fufficiently  deftitute  of  Spirit,  to  deferve  their  name  j  1  was  not 
content  to  taft  them  only,  1?^^  poured  on  them  jicid  liquors,  to  try 
if  they  contained  any  volatile  lalt  or  IjHrit  j  which  would  probably 
have  difcovered  it  felf,  by  making  an  ebuUitlcs  '^vith  ^he  liquor  thus 
employed.  And  tho*  corrofive  Ipirits  feem  to  be  ':50thing  elfe  but 
fluid  lalts,  yet  they  alfo  abound  in  water  j  which  may  be  cMeryed,  by 
entangling,  and  fo  fixing  their  faline  part,  as  to  jnake  them  corrode  ioni^ 
proper  body  \  or  elfe  if'  it  be  morticed  with  a  contrary  (alt,  as  I  have 
very  inaniFdHy  oblerved,  in  making  a  medicine  fomewhat  like  Hcl" 
jnofit^s  Balfamm  Soffiichy  with  diftillM  vinegar,  inftead  of  ftwnt  of  wine, 
wherewith  he  prepares  it  j  for  of  that  acid  fpirit,  the  fait  of  tartar, 
fVom  which  it  is  diftill'd,  will,  by  mortifying  and  retaining  the  add 
la  It,  turn  into  worthlels  phlcgnu  near  twenty  times  its  weighty 
bctbrc  it  be  fo  fiilly  impregnated,  as  to  rob  no  more  diflilled  vinegar 
of  its  fait.  And  tho'  fpirit  of  wine,  exquifitely  reftified,  feems  of 
all  liquors  to  be  the  mofl  free  from  water  j  yet  even  this  is  by  //f/- 
monty  in  cafe  what  he  relates  is  true,  with  probability,  affirmed  to  be 
materially  water,  under  a  fulphureous  difguize ;  for,  according  to  him, 
in  making  that  excellent  medicine  Paracelfmh  Balfumm  Samechy  (which 
is  nothing  but  Sal  tartar i  dulcify ed,  by  diflilling  fpiiit  of  wine  from 
it,  till  the  lalt  be  fufficiently  faturated  with  its  fulphur  j  and  till 
it  fuflfers  the  liquor  to  be  drawn  off  as  ftrong  as  it  was  poured  on  ^) 
when  the  fait  of  tartar,  from  which  it  is  diftilled,  hath  retained,  or 
deprived  it  of  the  fulphureous  parts  of  the  fpirit  of  wine  \  the  reft, 
which  is  incomparably  the  greater  part  of  the  liquor,  will  turn  to 
phlegm.  But  I  liave  not  as  yet  fufficiently  tried  the  thing  my  felf : 
however,  fomcthing  of  experiment  keeps  me  from  thinking  it  abfiird  ^ 
tho'  I  in  vain  tryM  it  with  ordinary  fait  of  tartar:  tor  Helmont 
•not  only  often  relates  it,  and  draws  confequcnces  from  it,  but  a  perlbn 
noted  for  his  veracity,  and  skill  in  chymiftry,  affirm'd  to  me,  that 
by  preparing  the  fait  and  fpirit,  in  a  way  fuitable  to  my  princi- 
ples, he  had  made  the  experiment  fuccced  very  well  i  without  adding 
any  thing  to  tlie  fait   and  fpirit. 

1  have  indeed,  Ibmetimes,  wondered  to  fee  how  much  phlegm  may 
be  obtained  from  bodies  by  fire.  But  fuppofing  the  alkahefl  cou'd  re- 
duce all  bodies  into  water  j  yet  whether  the  water,  becaufe  iniipid,mufl 
be  elementary,  may  be  doubted:  for  T  remember  the  candid  Fetrus 
Laurcmher^itts  affirms,  he  faw  an  infipid  menflruum,  that  was  a  pow- 
eriul  diffolver.t,  even  of  gold.     And  the  water  which  may  be  drawn 
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ffbm  qUick^fiiver,  without  addition,  tho^  it  be  almoft  tafUefi,  ^ip^n^ChjmiJhj^ . 
of  a  different  nature  ftom  fimple  water  ;  efpecially  if  appropriated  mi-  c/I^I^im^ 
nerais  be.  therein  digefied.    And  farther,  1  lee  no«neceiut^  to  conceive,  « 
that  the  water  mentioned  Iw  Mofts^  on  which  the  fbirit  is  faid  to  •  • 
have  brooded,  as  the  univerial  matter,  was  fimple  and  elementary  wa- 
ter^ fince  tho'  we  ihou'd  (iippofe  it  to  have  been  an  agitated  congeries,,, 
confiftine  of  a  great  variety  of  (eminal  principles,,  and  of  other  cor- 
pufcles  nt  to  be  fubdued  and  fiaifhioned  by  them ;  it  might  yet  be  a 
body  fluid,  like  water,  in  cafe  the  corpufcles  it  was  made  up^ofwere,  . 
by  their  creaix)r,  made  fmall  enoueh,  and  put  into  fuch  an  a^ual  mo- 
tion aa  might,  make  them  roU  and  glide  over  one  another.    And  as 
we  now  lay  the  lea  confifts  of  water,,  notwithfianding  the  faline,  ter-- 
reflriai,  and  other  bodies  mixkl  with  it ;  fuch  a  liquor  as  the  former 
may  well  be  calfd  watery  becaufe  that  was  the  greateft  of  unknown 
bodies  whereto  it  was  like.    But  that  a  body  may  be  fluid  enough  to 
appear  a  liquoi^  and  yet  contain  corpufcles  of  a  very  different  nature,  . 
appears  from  expofing  a  quantity  of  vitriol  in  a'Arong:  veffel  to  «  com- 
petent fire;  for  tho'*it  contains  aqueous,  earthy,  faline,  fulphureous«., 
and  metalline  parts  ;>  yet  the  whole  Aiafs  will  at  firft  be  nuid,^  andi 
boil  like  water. 

But  whether  or  no  ^  we  conclude  all  things  to  have  been  generated'oj^ 
water,  'tis  manifeftj  from  what  1  have  try'd,  as  to  the  growth  of 
vegetables  fed  with  water,. ^that.  (alt,  fpirit,  earth,  and  even  oil,  may 
be  produeedrout  of  water;  andconlequently,  that  a  chymical  princi-  < 
pie  as  well  as  b:*  Prrifatetic  element,  may,  in  ibme.  cafes,  be  generated  . 
anew,  or  obtained  from  liich  a  parcel  of  matter  as  was  not  before  en- 
dow'd  with  the  fofvoh  of  liich  a  principle^  or  element. 

I  fliall  next  endeavour  to  fhevv,  that  the  operation  of  the  firej.fbme-     Thifi'4s!fi"' 
times,  not  only  aftually  divides  mix'd  bodies  into  fmall  parts,  but  com-  '^P^^if^' 


pgunds  thofe  parts  after  a  new  manner;  whence  there  may  polfibiy  ^^  ^»«^»» 

refult,  as  well  faline  and  fulphiireous  fubftances,  as  thofe  of  different  ^!L1 

textures^-    And,  perhaps,  it  will  affifl  us  in  our  inquiry  into  the  elfefts 

of  the  operattou»of  tlie  fire  upon  other  bodies,  to  confider   a   little 

what  it  does  to  thofe  mixtures,  which  being  the  produftions  of  art,  we 

befl  know  what  enters  their  com pofition.     Ndwj  tho^fopeis  made  up  . 

of  oil  or  greafe,.falt  and  water,  well  incorporated    together;    yet  if 

you  expofe  the  mafs  they  confliture,  to  a  gradual  fire,,  jn  a  retort,  yoir« 

will  indeed  make  a  Reparation,  tho'  not  of  the  fame  fubfiances  that  were 

united  into  fope ;  but.  of  others  of  a  different,  and  not  an  elementary:.' 

oatureyand  elpecially- of  an  oil  very  iharp,  fetid,  and  remote  inqua-^' 

lity  frOTi  that  employed  to  make  thefbper-fo  if  you  mix  fal-armo-  - 

niac,.JH  a  due  proportion,    with  quick-lime,  and  difKI   them    by  de'^ 

grees  of  fire, , you  fliall  not  divide  the.fal-armoniac  from- the  quick- - 

Irme ;  tho'  the  one  bea  volatile,  and  the  other  a  fiwd'  fubfhnce  ;  but: 

that  which  afcends-will  be  a  fpirit  much  more  fbgitive;  piercing,  and  i 

&id, jthan  ial-^arxmmiac  ;  3Qd:.thece  will  rexsaio:  withlthe  qujck-Umc  al- 
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Clymi^rj.  moft  all  the  lea-(alt  that  concurred  to  compole  the  (al-armoniac.  And 
'  ^  ~  how  well  the  fea-Ialt  was  united  to  the  lime,  appears  from  hence,  that 
I  have^y  by  making  the  fire  at  length  very  vehement,  caus'd  both  the 
ingredients  to  melt,  in  the  retort,  into  one  mafsi  apt  to  grow  moift  in 
a  damp  air.  If  it  be  here  objeQed,  that  thefe  inftances  are  taken 
from  taftitious  concretes,  which  zfe  more  compounded  than  natural 
ones;  I  reply,  it  will  be  difficult* to  prove,  that  nature  her  feif  does 
not  mix  together  fuch  bodies  as  are  already  compounded  of  elementary 
or  more  fimple  ones.  Thus  vitriol,  for  infiance,  tho'  I  have  fometimes 
taken  it  out  of  the  mineral  earths^  where  nature  had,  without  the  affi* 
fiance  of  art,  prepared  it,  is  really  a  mix'd  body,jconiifting  of  a  ter- 
refirial  liibftance  of  a  metal,  and^alfb  of  at  leaft  one  fkline  body  of  a 
peculiar,  and  not  elementary  nature.  And  we  fee,  alio,  in  animals, 
that  their  blood  may  be  composM  of  leveral  very  different  mix'd  bo- 
dies ^  fince  many  lea-fowl  taft  rank  of  the  fiih  on  which  they  ordi- 
narily feed.  And  Hiffocrates  oblerves,  that  a  child  may  be  purg'd  by 
the  milk  of  the  nurfe,  who  has  taken  elaterium  ;  which  argues,  that 
the  purging  corpufcles  of  the  medicament  concur  to  make  up  the  milk 
of  the  nurle*  And  from  many  vegetables  there  may,  without  any  ad^ 
dition,  be  obtain^  glafs :  a  body  furely  not  pre-exiftent  in  them,  but  pro- 
duced by  the  fire.  I  ihall  only  add,  that  by  a  certain  artificial  way 
of  managing  quick-filver,  I  can,  without  addition,  feparate  from  it  a 
fourth  part  of  a  clear  liquor,  which,  with  anordiiiary  Peripatetic^  v^fou^d 
pafs  for  water,  and  which  a  vulgar  chymifi  wou'd  take  for  phlegm^ 
»nd  this,  for  ought  I  have  yet  leen  or  heard,  is  not  reducible  into 
mercury  again,  and  confequently,  is  more  than  a  difguizeof  it.  Now, 
beficies  that  leveral  chymifts  will  not  allow  mercury  to  have  any 
confiderable  quanity  ot  either  of  the  ignoble  ingredients,  earth  and 
watery  the  great  ponderoufnefs  of  quick-filver  makes  it  unlikely,  that 
it  can  contain  lb  much,  water  as  may  thus  be  obtained  from  it ;  fince 
mercury  weighs  fourteen  times  more  than  water  of  the  fame  bulk. 
And  two  friends  of  mine,  the  one  a  phyfician,  and  the  other  a  mathe- 
matician, both  of  them  perfbns  of  unfufpefted  credit,  have  folemnly 
afTured  me,  that,  after  manv  trials  they  made  to  reduce  mercury  into 
water,  in  order  to  a  ph  lofophical  work  upon  gold ;  they  once,  by  le- 
veral cohobiitions,  reduced  a  pound  of  quick-filver  into  almoftapound 
of  water  \  and  this  without  the  addition  of  any  other  fubftance,  but 
only  by  urging  the  mercury  with  a  fire,  skilfully  managed.  Hence  it 
fufficleutly  appears,  that  the  fire  may  fometimes  as  well  alter 
bodies  as  divide  them  •,  and  that  by  its  means,  we  may  obtain  from 
a  mixM  body  what  did  not  pre-exift  therein.  And  how  are  we  fure 
that  phlegm  is  barely  feparated,  not  produced,  in  other  bodies  by 
the  aflion  of  fire  i^  for,  many  other  mix'd  bodies  are  of  a  much  lels 
conftant,  and  more  alterable  nature,  than  mercury  appears  to  be  ?  If 
we  believe  Hclmont'^s  relations,  the  tria  frima^  or  three  chymical  prin- 
ciples, are  neither  ingenerable,  nor  incorruptible  fubfiances^   fince  by 

his 
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jiis  alkaheft,  ibme  of  them  may  be  produced  of  bodies  that  tvefe  Chfmiftrj^ 
before  of  another  denomination,  and  all  by  the  lame  powerful  men-  ^fW^\J^ 
flruum,  be  reduced  into  infipid  water. 

But  here  may  occur  a  fcruple  about  the  nature  of  mixture.  Ari^  Tbinmunif 
fiotUy  we  know,  declares  it  to  be  fiich  a  mutual  penetration,  and  fmxtwn  nMfi-> 
perfeft  union  of  the  elements,  that  there  is  no  portion  of  the  mix'd  ^^^^' 
body,  how  minute  Ibever,  which  does  not  contain  all  and  every  of 
the  four  elements^  or  in  which,  all  the  elements  are  not.  And  I 
remember,  he  reprehends  the  mixture  taught  by. the  ancients,  for 
too  (light  or  grofs,  as  that  wherein  the  elements  were  only  blended, 
not  united :  the  ancients,  however,  tho'  they  did  not  all  agree  what 
kind  of  bodies  were  mix'd  ^  yet  they  almoft  unanimoufly  held,  that 
in  a  compounded  body,  tho'  the  AGfcibilia  were  aflbciated  in  fuch 
fmall  parts,  and  with  fo  much  exaflnefs,  that  ther«  was  no  fenfible 
particle  of  the  mafs,  but  feem'd  of  the  fame  nature  with  the  reft, 
and  with  the  whole  j  but  as  to  the  infenfible  parcels  of  matter, 
whereof  the  Atifiibilia  confified,  they  were  fuppos'd  to  retain 
each  of  them  its  own  nature^  being  but  by  appofition  united  with 
the  reft,  into  one  body.  So  that  tho*,  by  virtue  of  this  compoiition, 
the  mix'd  bodies,  perhaps,  obtained  feveral  new  qualities  j  ftill  the 
ingredients  that  compounded  it,  retaining  their  own  nature,  were, 
by  the  deftruftion  of  the  compofition,  feparable  from  each  other ; 
the  minute  parts,  diiengaged  from  thofe  of  a  different  nature,  and 
aflbciated  with  thofe  of  their  own  Ibrt,  returning  to  fire,  earth,  or  water, 
as  they  were  before  they  chanc'd  to  be  ingredients  of  that  compoii- 
tion.  Thus  in  a  piece  of  cloth,  made  of  white  and  black  threads 
interwoven,  wherein,  tho'  the  whole  appear  neither  white  nor  black, 
but  grey  •,  yet  each  of  the  white  and  black  threads,  that  compofe  it^ 
remains  what  it  was  before,  if  they  were  puU'd  afunder,  and  forted, 
each  colour  by  its  felf, 

jiriftotle  tells  us,  that  if  a  drop  of  wine  be  put  into  ten  thoufand 
meafures  of  water,  the  wine  being  overpower'd  by  fo  vaft  a  quantity 
of  water,  will  be  turn'd  into  it.  But  ii  this  doftrine  were  true,  oiiet 
might  hope,  by  melting  a  mafs  of  gold  and  filver,  and  by  but  caft- 
ing  into  it  lead  or  antimony,  grain  after  grain,  we  might,  at  plea- 
lure,  within  a  reafbnable  compafs  of  time,  turn  what  quantity  we 
defired  of  the  ignoble,  into  the  noble  metals.  Yet  in  that  operation, 
which  the  refiners  call  quartation,  and  employ  to  purify  gold,  altho' 
three  parts  of  filver  be  fo  exqutfitely  mix  d,  by  fufion,  with  a  fourth 
part  of  gold,  that  the  refulting  mafs  acquires  leveral  new  qualities,  by 
virtue  of  the  compofition*  and  that  there  is  fcarce  any  fenfible  part  of 
it  which  is  not  composed  of  both  the  metals  ^  yet  if  this  mixture  be 
caft  into  ji(fua  fortis^  the  filver  will  be  dilfolved  therein,  and  the  gold, 
Hke  a  dark  or  black  powder,  will  fall  to  the  bottom  ^  and  either  body 
may  be  again  reduced  into  fuch  a  metal,  as  it  was  before  \  which  fliews, 
that  each  retained  its   nature,   notwithftanding  its  being    mix'd  fer 
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Qhymi^y.  ^ninih^a^  with  the  other.    We  likewife  fee,  that,  tho'  one  part  of  pure 
^,/^vH^  filver,  be  mixed  with  ten  parts,  or  more,  of  lead  \    yet  the  fire  will, 

upon  the  aipcl,  eafily  and  perfeftly  feparate  them  again.  And  not 
only  in  chymical  analyfes,  a  feparation  is  made  of  the  elementary 
ingredients,  but  fbme  mixed  bodies  afford  a  much  greater  quantity 
of  one  particular  principle  than  of  another ;  as  turpentine  and  amber 
yield  much  more  oil  and  fulphur,  than  water  ^  whilft  wine,  which  is 
confefs'd  to  be  a  perfeftly  mix'd  body,  affords  but  a  little  inflam- 
mable Ipirit  or  fulphur,  and  not  much  more  earth  •,  but  a  vaft  pro- 
portion of  phlegm.,  or  water  ^  which  could  not  be,  if,  as  the  Peripa^ 
tetics  fuppole,  every  minute  particle  were  of  the  fame  nature  with  the 
whole  •,  and,  confequently,  contained  earth  and  water,  air  and  fire. 

But  not  to  confider  thofe  improper  mixtures,  wherein  homogeneous 
bodies  are  join'd,  as  when  water  is  mix'd  with  water  •,  proper  mixtures 
feem,  in  the  general,  to  be  but  an  intimate  union  of  any  two  or 
more  bodies,  of  different  denominations-,  as  when  afhes  and  fand 
are  fuled  into  glafs,  or  antimony  and  iron  into  Regulm  Mortis  \  when 
wine  is  fhook  with  water,  or  fugar  difTolv'd  in  the  fame.  Now  in 
this  general  notion  of  mixture,  it  does  not  appear,  that  the  ingre- 
dients do,  in  their  fmall  parts,  fo  retain  their  nature,  and  remain 
diflinft  in  the  compound,  that  they  may  thence,  by  the  fire,  be 
again  taken  afunder.  For  tho',  perhaps,  in  fome  mixtures  of  certain 
permanent  bodies,  this  recovery  of  the  fame  ingredients  may  be  made  ; 
yet  I  am  not  convinced,  that  it  will  generally  hold,  or  that  it  is 
deducible  from  chymical  experiments,  and  the  tnie  notion  of  mixture. 
But  bodies,  I  prefiime,  may  be  mixed,  and  that  very  durably,  tho' 
they  are  not  elementary,  nor  have  been  refolved  into  elements,  or 
principles,  in  order  to  it  •,  as  is  evident  in  the  Regultu  of  fufed  antimony 
and  iron  •,  and  in  gold  coin,  which  lafts  for  many  ages,  whilft  the 
gold  is  generally  alloy'd  by  the  mixture  of  a  quantity  of  lilver,  or 
copper,  or  of  both.  And  there  being  but  one  univerfal  matter  of  all 
things,  the  portions  of  it  feem  to  differ  from  one  another,  only  in 
certain  qualities,  or  accidents  •,  upon  whofe  account  the  corporeal 
fubftance  they  belong  to,  receives  its  denomination,  and  is  referr'd  to 
fome  particular  fort  of  bodies  ^  fo  that  if  it  be  deprived  of  thofe 
qualities,  tho'  it  ceafes  not  to  be  a  body,  yet  it  ceafes  from  being 
that  kind  of  body,  as  a  plant,  or  an  animal,  a  red,  or  a  green,  a  fweet, 
or  a  four  fubftance.  It  alfo  frequently  happens,  that  the  fmall  parts 
of  bodies  cohere  together  but  by  immediate  contaft  and  reft  j 
whilft  there  are  few  bodies,  whofe  minute  parts  ftick  fo  clofe 
together,  but  that  it  is  poflfible  to  meet  with  fome  other  body, 
wliofc  fmall  parts  may  get  between  them,  and  fo  disjoin  them  j  or 
may  be  fitted  to  cohere  more  ftrongly  with  fome  of  them,  than 
thofe  do  with  the  reft;  or,  at  leaft,  may  be  combined  fo  clofely 
therewith,  that  neither  the  fire,  nor  the  other  ufual  inftruments  of 
chymical    analyfes,    will  feparate  them.     Thefe  things  conlidered,   I 
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cannot  peremptorily  deny,  that  there  may  be  fome  finall  fnafTes,  Chjmiftry. 
wherein  the  particles  are  ib  minute,  and  the  coherence  fo  ftrift,  or  s^'W^"^^^ 
both,  that  when  bodies  of  different  denominations,  and  confiftlng  of 
fuch  durable  maffes,  happen  to  be  mingled  j  tho'  the  compound  body 
made  up  of  them,  may  be  very  different  from  either  of  the  ingre- 
dients, yet  each  of  the  little  clufters  may  lb  retain  its  own  nature, 
as  to  be  again  feparable  to  what  it  was  before.  Thus  when  gold  and 
lilver  are  melted  together  in  a  due  proportion,  jiqua  fonts  will  diffolve 
the  filver,  and  leave  the  gold  untouch'd  j  by  which  means  both  the 
metals  may  be  recovered  from  the  mixed  mafs.  There  are  other 
clufters  alfo,  wherein  the  particles  ftick  not  fo  clofe  together,  but 
they  may  meet  with  corpul'cles  of  another  denomination,  dilpos'd  to 
be  more  clofely  united  with  fbme  of  them,  than  they  were  among 
themfelves  ^  and  in  fuch  cafe,  two  corpufcles  thus  combining,  loling 
that  fliape,  fize,  motion,  or  other  accident,  upon  whole  account  they 
exhibited  fuch  a  determinate  quality,  or  nature  •,  each  of  them  really 
ceales  to  be  a  corpufcle  of  the  feme  denomination  it  was  before  j 
and  from  the  coalition  of  thefe,  there  may  refult  a  new  body,  as 
really  one  as  either  of  the  corpufcles,  before  they  were  confounded  ^ 
for  this  concretion  is  really  endowed  with  its  own  diftinft  qualities, 
and  can  no  more,  by  the  fire,  nor  any  other  known  way  of  analyfis, 
be  divided  again  into  the  corpufcles,  that  at  firft  concurred  to  make 
it,  than  cither  of  them  could,  by  the  fame  means,  be  fubdivided  into 
other  particles.  Thus,  by  cryftallizing  a  folution  of  copper  in  Aqua 
fortisy  or  Ipirit  of  nitre,  you  may  obtain  a  good  vitriol  j  which,  tho', 
by  virtue  of  the  compofition,  it  has  manifeftly  feveral  qualities  not 
to  be  met  with  in  either  of  the  ingredients  ^  yet  it  feems,  that  the 
nitrous  Ipirits  may,  in  this  compound  mafs,  retain  their  former 
nature:  for  having  diftilled  this  vitriol,  there  came  over  plenty  of 
red  fumes-,  which,  by  that  colour,  by  their  peculiar  ill  fccnt,  and  by 
their  foumefs,  manifefted  themlelves  to  be  nitrous  fpirits :  and  that 
the  remaining  calx  continued  copper,  will  be  eafily  believed.  But 
if  you  diffolve  minium,  which  is  but  lead  powder'd  by  the  fire,  in 
good  Ipirit  of  vinegar,  and  cryftallize  the  folution  •,  you  fhall  not  only 
have  a  faccharine  fait,  exceedingly  different  from  both  its  ingre- 
dients ^  but  the  union  of  fome  parts  of  the  menftruum,  with  others 
of  the  metal,  is  fb  ftrifl:,  that  the  fpirit  of  vinegar  feems  to  be 
deftroyed  in  that  capacity  ;  fince  the  faline  corpufcles  have  quite  loft 
their  acidity:  nor  can  fuch  acid  parts  as  were  .put  to  the  minium, 
be  feparated,  by  any  known  way,  from  the  Sacchamm  Saturniy  refulting 
from  them  both;  for  there  is  no  foumefs  at  all,  but  an  admirable 
fweetnefs  to  be  tafted  in  the  concretion.  And  not  only  fpirit  of 
wine,  which,  otherwile,  will  immediately  hifs  when  mingled  with 
ftrong  fpirit  of  vinegar,  had  no  fuch  effeft  when  poured  upon  Sac-^ 
charum  Satumij  wherein  yet  the  add  fait  of  vinegar,  did  it  furvive, 
may  feem  to  be  concentrated ;  but  upon  the  diftiUation  of  SMccharvm 
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Chjmfjhy.  Satumi  by  it  felf,  I  found,  indeed,   a  liquor  very  piercing,  but  not  ar 

all  acid  •,  and  different  as  well  in  Imell,  and  other  qualities,  as  in  taft, 
from  the  fpirit  of  vinegar  -,  which,  likewile,  feem'd  to  have  lelt  fome 
of  its  parts  very  firmly  united  to  the  CapuP  mortuum :  and  this,  tho' 
of  the  nature  of  lead,  was  in  fmell,  colour,  ^c  different  from  minium. 
Thus,  alfo,  tho'  two  powders,  the  one  blue,  and  the  other  yellow, 
may  appear  a  green  mixture,  whilft  neither  of  them  lofes  its  own  colour,^ 
as  a  good  microfcope  has  (bmetimes  informed  me ;  yet  having  mixed 
minium  and  fal-armoniac  in  a  due  proportion,  and  expos'd  them  in* 
a  glafs  veffd  to  the  fire,  the  whole  mafs  became  white,  and  the- 
red  corpufcles  were  deflroyed  •,  for  tho'  the  calcin'd  lead  was  lepa- 
rable  from  the  fait,  vet  it  did  not  part  from  it  in  the  form  of  a 
red  powder,  flich  as  tne  minium  was,  when  put  to  the  lal-armoniac. 
I  leave  it,  alfo,  to  be  confidered,  whether  in  blood,  and  feveral  other 
bodies,  it  be  probable,  that  each  of  the  corpufcles  concurring  to  make 
up  the  compound,  always  retains  its  own  nature  therein  j  lb  that 
chymifts  may  extricate  each  fort  of  them  from  all  the  others,  where- 
with it  contributed  to  compofe  a  body  of  one  denomination. 

And  lince  the  major  part  of  chymifts  allow,  what  thofe  they  call 
pjiilofophers  affirm  of  their  flone  y  they  may  pleafe  to  confider,  that 
tho'  when  common  gold  and  lead  are  mixed  together^  the  lead  may  be 
fever'd  almoft  unalter'd  from  the  goldj  yet  if,  inftead  of  gold,  a  little 
of  the  red  elixir  be  mixed  with  the  lead,  their  union  toU  be  (6 
indilFbllible  in  the  perfeft  gold  produced  thereby,  that  there  is  no 
known j  nor,  perhaps,  poffible  way  of  feparating  ^  the  diifbsVi  elixir 
from  the  ftx'd  leadj  but  they  both  conftitute  a  mofl  permanent 
body,  wherein  the-  lead  feems  quite  to  have  loft  its  properties; 
and  to  have  been  rather*  tranfmuted  by  the  elixir,  than  aftbciated 
with  it.  Hence  it  feems  not  always  neceffary,  that  the  bodies  inti*. 
raately  mixed,  fhould  each  retain  its  own  nature;  ib  as^  when  the 
mafs  it  felf  is  dilTipated  by  the  fire,  to  be  more  difpofed  to  appear 
again  in  its  prifline  form,  than  in  a  new  one  •,  which  it  may  have 
acquired  by  a  ftrifter  afTociation  of  its  parts,  with  thofe  of  fome  of 
the  other  ingredients  of  the  compofition,  than  with  one  another. 

If  it  be  objefted,  that  unlefs  the  hypothefis  I  oppofe,  be  admitted,^ 
in  fuch  cafes  as  we  have  mentioned,  there  would  not  be  an  imion', 
but  a  deftruftion  of  the  mix'd  bodies;  which  feems  all  one  as  to 
fay,  that  of  iiich  bodies  there  is  no  mixture  at  all :  I  anfwer,  that 
tho'  the  mix^d  fubftances  remain,  whilft  only  their  accidents  are 
deftr-oyed;  and  tho'  we  may  call  them  ingredients,  becaufe  they 
were  diftinft  bodies  before  they  were  put  together;  yet  they  are 
afterwards  fo  confounded,  that  I  fliair  rather  call  them  concretions, 
or  reflilting  bodies,  than  mix'd  onea 

If  it  be  alfo  faid,  that  this  notion  of  mixture,  tho'  itmay  be  aUow'd 
when-  bodies  already  compoimded  arc  put  to  be  mix'd ;  yet  it  is  not 
applicable,  to  tbofc  mixtures,  that:  are.  inuncdiatcly.  made  oH  the-elc-^ 
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merit?,  or  principles  themfelves  :  I  reply,  that  I  here  confider  the  Chymiftrj. 
nature  of  mixture,  Ibmewhat  more  generally  than  the  chymifts  ^  who 
yet  cannot  deny,  that  there  often  are  mixtures,  and  thofe  very  du- 
rable ones,  made  ot  bodies  not  elementary.  And  farther  ^  tho'  it  may 
be  probaI)ly  pretended,  that  in  thofe  mixtures,  made  immediately  of 
the  bodies  called  principles  or  elements,  the  mix'd  ingredients  may 
better  retain  their  own  nature  in  the  compound  mafs,  and  be  more 
cafily  feparated  from  thence  ^  yet  befides  that  it  may  be  doubted, 
whether  there  are  any  luch  primary  bodies,  I  fee  not  why  the  reafon 
t  alledg'd,  of  the  deftaiftibility  of  the  ingredients  of  bodies  in  gene- 
ral, may  not,  fometimes,  be  applicable  to  fait,  fulphur,  or  mercury  j 
till  it  be  fliewn  upon  what  account  we  are.  to  own  them  priviledg'd. 

But  to  return  from  whence  this  confideration  of  mixture  has 
carryM  us.  We  have  feen,  by  the  different  fubftances  obtained  from 
a  plant,  ^c.  nouriihed  only  with  water,  that  it  was  not  neceflary 
nature  ihould  always  compound  a.  body  originally,  of  all  fuch  diffe- 
rent bodies,  as  the  fire  could  afterwards  make  it  afford.  But  fliis  is 
not  all  that  may  be  coUefted  from  thofe  experiments.  There  feems, 
alio,  fomething  deducible  from  them,^  that  ftibverts  another  founda- 
tion of  the  chymical*  doftrine.  For  fince  out  of  fair  water  alone,  not 
only  fpirit,  but  fait,  oil,  and  earth,  may  be  produced,  it  follows,  that 
(alt. and  fulphur  are  not  primogeneal  bodies  and  principles  ^  lince  they- 
are  every  day  made  out  of  plain  water,  by  the  texture  which  the 
feed,  er  feminal  p:inciple  of  plants,  gives:  it.  And  this  would  nor,  . 
perhaps,  feem  fo  ftrange,  did  we  not  overlook  the  obvious  and  fa- 
miliar operations  of  nature  •,  for  if  we  confider  what  flight  qualities 
they  are  that  ferve  to  denominate  one  of  the  trU  prima ;  we  ihaB 
find  that  nauire  frequently  produces  as  great  alterations  in  feveral 
parcels  of  matter.  To  be  readily  diflbluble  in  water,  is  enough*  to  - 
make  a  body  pafs  for  a  lalt  ^  yet  I  fee  not  why,  from  a  new  arrange- 
ment and  dilpofitibn  of  the  component  particles,  it  ihould  be  much 
harder  for  nature  to  compofe.  a  body  diffohible  in  water,  of  a  portion 
of  matter  that  was  not  fo  before  j  than  of  the  liquid  fubftance  of  an  ■. 
egg,  which  will  eafily  mix  with  water,  to  produce,  by  the  bare  warmth 
ot  the  bcooding  hen,  membranes,  feathers,  tendons,  cf't.  not  diffoluble 
in  water.  Nor  is  the  hardnefs  and  brittlenefs  of  fait,  more  diffiaift 
for  nature  to  introdiKe  into  fiich .  a  yeildihg  body  as  water,'  than  it 
is  for  her  to  form  the  bones  of  a  chick,  out  of  the  tender  fiibffancc 
of  the  liquors  of  an  egg.  But  1  eafily  forefee  it  will  be  alledg'd,  that 
the  former  examples  are  aD' taken  from  plants  and  animals,  wherein 
the  matter  is  faihioned  by  the  plaitic  power  of  the  .feed,  or  fomething 
analogous  thereto  ^  whereas  the  fire  does  not  aflr  like  an^  of  the 
feminal  principles,  but  dcftroys  them  all,  when  they  come  *  within 
its  reach.  To  this  Ineed  only  fay,,  that  whether  it  be  a- feminal 
principle,  or  any  other,  wluch  faihions  the  matter,  after  thofe  various 
raaxmers  I  haver  mentionM  j    ^tis  evident, ,  thit .  either  -by^  tber  plaffic.  - 
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Chymftry.   power  alone,  or  that  and  heat  together,  or  by  fome  other  caufe,  ca- 

pable  of  giving  a  texture  to  the  matter  jit  is  yet  poffible  that  it  may 
be  a -new  contriv'd  into  fuch  bodies. 

And  thus  much,  I  prefurae,  will  fuffice  to  fliew,  that  a  confidering 
man  may  very  well  queftion  the  truth  of  thofe  fuppofitions  which 
chymifts  and  the  Peripatctlcsy  without  proof,  take  for  granted  ^  and  up- 
on  which  depends  the  validity  of  the  inferences  they  draw  from  their 
experiments. 


I 


SECT.    III. 

Proceed  now  to  confider  the  experiments  themfelves,  wherein  our  op- 

ponents  ufually  triumph  and  glory.  And  thefe  will  the  rather  deferve 

a  ferious  examination  •,  becaufe  thole  who  alledge  them,  do  it  with  fo 
much  confidence  and  oftentation,  that  they  have  hitherto  impos'd  upon 
almoft  all  perfons,  without  excepting  philofophers  and  phylicians  them- 
felves,  who  have  read  their  books,  or  heard  them  talk.  For  fome 
learned  men  have  been  content  rather  to  believe  what  thefe  lb  bold- 
ly a/firm,  than  be  at  the  trouble  and  charge  to  try  whether  it  were 
true  or  no.  Others  again,  who  have  curiofity  enough  to  examine  the 
truth  of  what  is  averr  d,  want  skill  and  opportunity  to  do  what  they 
defire  ^  whilfl  the  generality,  even  of  fenfible  men,  feeing  the  chymifb 
aftually  perform  many  ftrange  things,  and,  among  others,  refolve  com- 
pound bodies  into  feveral  fubftances,  not  known  by  former  philofo- 
phers to  be  contained  in  them  ^  and  hearing  with  what  confidence  chy- 
mifts aver  the  fubftances,  thus  obtained  from  compound  bodies,  by  the 
fire,  to  be  true  elements  or  hypoftatical  principles  of  them,  they  are 
forward  to  think  it  but  juft  to  credit  the  skilful  artifts  in  their  own  art ; 
efpecially  when  thofe  things,  whofe  nature  they  fo  confidently  take 
upon  them  to  teach  others,  are  produftions  of  their  own  skill,  and 
fuch  as  others  know   not  what  to  make  of. 

But  we  muft  not  fuffer  our  felves  to  be  impos'd  upon  by  hard  names 
or  bold  affertions  ^  nor  to  be  dazled  with  that  light  which  fliou^d  but 
affift    us  to  difcern    things     the  more  clearly.     To  help  in   the  pro- 
duftion  of  bodies,    is    not  to     underftand  by  them.     Thus   men,    for 
being  Withers  of  children,  are  not  the  better  acquainted  with  the  num- 
ber and  nature  of  the  parts  thatconftitute  a  child's  body. 
No  prectfe        \i  ^^^s  not  appear,  that  three  is  precifely  and  univerfally  the  num- 
Tfr^w       ber  of  the  diftinft  fubftances  or  elements, '  into  which  all   mix'd  bo- 
■^  dies  are  refoluble  by  fire. 

If  it  be  granted,  that  the  elements,  at  firfl,  confifted  of  certain  fmall 
primary  coalitions  of  the  minute  particles  of  matter  into  corpufcles, 
very  numerous,  and  very  like  each  others  it  will    not  be  abfurd  to 
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conceive,  that  fuch  primary  maffes  may  be  of  far  more  forts  than  three  Chjmijttj. 
or  five  -,  and  confequently  we  need  not  fuppofe,  that  in    every    com-      ^ 
pound  body  there  ihou'd  be  found  juft  three  forts   of  fuch  primitive 
coalitions. 

And  if,  according  to  this  notion,  we  allow  a  confiderable  number  of 
different  elements  •  it  feems  very  poffible,  that  to  the  conftitution  of 
one  Ibrt  of  mix'd  bodies,  two  kinds  of  elementary  ones  may  fuffice  j 
as  we  lately  faw  in  that  moft  durable  fubftance,  glafs  •,  that  another  fort 
of  mix'd  bodies  may  be  compos'd  of  three  elements,  another  of  four, 
another  of  five,  &c.  fo  that  upon  this  fuppofition,  there  can  be  no  de- 
terminate number  of  elements  aflign'd  •,  it  being  very  probable,  that 
fome  concretes  confift  of  fewer,  fome  of  more.  Nay,  it  does  not  leem 
impoffible,  according  to  thefe  principles,  that  there  may  be  two  forts 
of  mix'd  bodies ;  the  one  whereof  may  have  none  of  the  fame  elements 
the  other  confifts  of;  as  we  often  fee,  two  words,  whereof  the  one  has 
not  any  any  of  the  letters  to  be  met  with  in  the  other ;  or  as  happens 
in  eleftuaries,  wherein  no  ingredient,  except  fugar,  is  common  to  any 
two  of  them. 

And  fince  it  appears,  from  the  permanency  of  gold  and  filver,  that 
even  corpufcles,  not  of  an  elementary,  but  compound  nature,  may  be 
of  fo  durable  a  texture,  as  to  remain  indifToluble  in  tlie  ordinary  ana- 
lyfis,  that  chymifls  make  of  bodies  by  the  fire ;  'tis  not  impoffible,  that 
tho'  there  were  but  three  elements,^  yet  there  may  be  a  greater  num- 
ber of  bodies,  which  the  ufual  analyfis  will  not  difcover  to  be  ele- 
mentary. 

It  does  not,  indeed,  fuificiently  appear  from  the  common  chymicaP 
experiments,    that  there  is  any  one  determinate  number  of  elements 
to  be  uniformly  met  with,  in  all  thefeveral  forts  of  bodies  allow'd  to 
be  perfeftly  mix'd. 

There  are  feveral  bodies,  which  I  cou'd  never  fee  divided,  by  fire, . 
into  fo  many  as  three  elementary  fubftances.  I  would  fain  fee  that 
fix'd  and  noble  metal,  gold,  feparated  into  fait,  fulphur,  and  mercury;, 
and  if  any  man  will  tubm it  to  a  competent  forfeiture,  in  cafe  of  fail- 
ing, I  fhall  willingly,  if  he  fucceeds,pay  for  both  the  materials  and  bear 
the  charges  of  fuch  an  experiment.  I  do  not,  indeed,  after  what  I 
have  try'd  my  felf,  peremptorily  deny,  that  there  may,  out  of  gold, 
be  ext rafted  a  certain  fubftan:e,  which  chymifls  call  its  tinfture,  or 
fulphur;  and  which  deprives  the  remaining  body  of  its  ufual  colour. 
Nor  am  I  fure,  that  there  cannot  be  drawn,  out  of  the  fame  metal, 
a  real  quick  and  running  mercury.  But  for  the  fait  of  gold,  I  never 
could  either  fee  it,  or  be  fatisfied,  by  the  relation  of  any  credible 
eye-witnefs,  that  there  was  fuch  a  thing  feparated.  And  for  the  feve- 
ral procefTes,  which  promife  that  effeft,  the  materials  to  be  wrought 
upon  are  fomewhat  too  precious  and  coftly  to  wafl  upon  adventures,, 
whereof  not  only  the  fuccefs  is  doubtful,  but  the  very  poffibilitv 
not  hitherto  demonflrated.    Yet  that  which  moft  deters  me  from  fuch 
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txyals  is,  not  that  they  are  chargeable,  but  unfatisfaftory,  tho'  they 
ihould  lucceed.    For  the  extraftion  of  this  golden  fait,  being,  in  chy- 
mical  proceffes,  prefcrihed  to  beobtain'd  by  corrofive  menftrua,  or  the 
intervention  ot  other  faline  bodies ;  it  will  remain  doubtful,  whether 
the  fait  produc'd  te  that  of  gold  it  felf,  or  of  the  faline  bodies  or  fpi- 
-rits,  employed  to  prepare  it  ^  for  that  fuch  difguizes  of  metals  often 
impofe  upon  artifts,  is  no  new  thing  in  chymiftry.    I  would,  likewife, 
willingly  fee  the  three  principles  feparated  from  the  pure  fort  of  vir- 
gin'fand,  from  ofteocoUa,  from  refined  filver,  from  pure  quick-filirer,  and 
ftom  Venetian  talc  ^  which  latter,  by  long  detention  in  an  extreme  re- 
verberatory  heat,  I  cou'd  but    divide  into  fmaller  particles,   not  the 
conftituent  principles.    Nay,  when  I  caus'd  it  to  be  very  long  kept  in 
a  glafs-houfe  fire,  it  came  out  in  the  figure  its  lumps  had,  when  put 
in  J  tho'  alter'd  to  an  aljmoft  amethyfiine  colour.    I  dare  not,  indeed, 
abfolutely  affirm  it  impoflible  to  analyze  theft  bodies  into  their  tria 
prima '^  yet  becaufe  neither  my   own  experiments,  nor  any  competent 
teftimony  hath  hitherto  either  taught  me  how  fuch  an  analyfis  may  be, 
or  fatisfied  me  that  it  hath  been  made  ;  I  muft  take  the    liberty  to 
doubt,  till  the  chymifts  prove  it,  or  give  us  intelligible  and  prafticable 
proceffes  to  perform  what  they  pretend.    For  whilft  they  affeft  that 
enigmatical  obfcurity,  with  which  they  puzzle  the  readers   of  their 
proceffes,  concerning  the  analytical  preparation   of  gold  or  mercury ; 
they  leave  wary  perlbns  much  unfatisfied,  whether  or  no  the  different 
iiibftances,  they  promife  to  produce,  be  truly  the  hypoftatical  princi- 
ple, or  only  fome  intermixtures  of  the  divided  bodies,  with  thoft  em* 
ploy'd  to  work  upon  them  ;  as  is  evident  in  the  feeming  cryftals  of 
iilver,  and  thofe  of  mercury  ;  which,  tho'  by  fome,  inconfiderately  fup- 
pofed  to  be  the  falts  of  thofe  metals,  are  plainly  but  mixtures  of  the 
metalline  bodies,  with  the  faline  parts  of  jltjua  fortisy  or  other  corrofive 
liquors  J  as  is  evident   by  their  being  reducible   into  what  they  were 
before. 

And  I  cannot  but  confeft,  I  have  often  wonder'd  that  chymifis  Ihould 
fo  confidently  pretend  to  refolve  all  metalline  and  other  mineral  bo- 
dies into  fait,  fulphur,  and  mercury.  For  'tis  a  faying  almoil  pro- 
verbial among  the  adept  ^  and  the  famous  Roger  Bacon  has  particularly 
adopted  it  •,  that  'tis  eafier  to  make  gold,  than  to  deflroy  it.  And  I 
fear  that  gold  is  not  the  only  mineral  from  which  chymifts,  in  vain, 
attempt  to  feparate  their  three  principles.  I  know,  indeed,  the  learn- 
ed Sennertus  fays,  ^*  there  is  fait  and  lulphur  contained  in  all  mix'd  bo- 
dies^ and  'tis  well  known  that  skilful  chymifts  can  extrad  them 
thence  •,"  but,  by  his  favour,  I  muft  fee  very  good  proof,  before  I 
can  believe  fuch  bold  general  affertions  :  and  he  who  wou'd  convince 
me  of  their  truth,  muft  firft  teach  me  fome  real  prafticable  way  of 
feparating  fait  and  fiilphur  from  gold,  filver,  and  thofe  many  different 
forts  of  ftones,  that  a  violent  fire  brings  to  fufion.  ^  And  not  only  I, 
for  my  own  part,  never  faw  any  of  the  bodies,  juft  mentioned,    fo 
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refolv'd ;  but  Hebnont  himfelf  declares  the  lame  of  fand,  flint,  and  Chymifiry. 
fome  ftones.  Nay,  Qucrcetan^  tho'  a  grand  ftickler  for  the  tria  primay  u/'VV^ 
confeffes,  that  diamonds  are  irrefoluble  And  as  for  metalliiic  mer- 
curies, 1  remember  a  famous  and  ingenious  artift,  who  had  lOijg  been 
chymift  to  a  great  monarch,  affured  me,  he  had  never  really  extrafted 
a  true  and  running  mercury  out  of  metals^  nor  had  feen  it  done  by 
any  man  elfe.  And  tho'  gold  is  of  all  metals  that  whole  mercary 
the  chymifts  have  moft  endeavoured  to  extraft,  and  which  they  the 
moft  boaft  themfelves  to  have  extracted  j  yet  the  experienced  J»ge- 
lu4  Sala  avers  the  thing  impoflible  :  he  adds,  that  himfelf  had  leen 
much  labour  in  vain  befiowed  upon  that  defign;  and  that  he  had 
often  feen  the  tricks  and  impoftures  of  cheating  alchymifts  de- 
tefted  in  this  affair.  But  the  greateft  part  of.  thofe  who  are  fond  of 
fuch  Charlatans^  being  unskilful,  or  credulous,  or  both ;  'tis  very  eafy 
for  fuch  as  have  fome  skill,  much  craft,  more  boldnefs,  and  no  con- 
Icicnce,  to  impofe  upon  them  j  and,  therefore,  tho'  many  profefs'd 
chymifts,  and  perfons  of  quality,  have  told  me,  that  they  have  made, 
or  feen  the  mercury  of  gold,  or  of  fome  other  metal ;  yet  I  have 
been  ftill  apt  to  fear,  that  either  thele  perlbns  have  had  a  defiga 
to  deceive  others,  or  have  not  had  skill  and  circumlpeftion  enough 
to  keep  themfelves  from  being  deceived. 

I  once  devifed  an  experiment,  innocently  to  deceive  Ibme  perfons,  T9  nuthi 
and  let  them  fee  how  little  is  to  be  built  upon  the  affirmation  offl^^f^*^^' 
thofe,  who  are  either  unskilful,  or  unwary,  when  they  tell  us,  fl"-^ ^^^^ ' 
they  have  feen  chymifts  make  the  mercury  ot  a  metal :  and  to  ren- 
der this  the  more  evident,  I  made  my  experiment  much  more  flight, 
fliort,  and  fimple,  than  are  the  chymifts  ul'ual  procefTes  to  extraft  me- 
talline mercuries  J  their  operations  being  commonly  more  elaborate 
and  intricate,  and  by  requiring  a  much  longer  time,  give  the  alchymilt 
a  greater  opportunity  to  cozen.  And,  to  make  my  experiment  look 
the  more  like  a  true  analyfis,  I  not  only  pretend,  as  well  as  others, 
to  extraft  a  mercury  from  the  metal  1  work  upon  •,  but  likewife  to 
feparate  a  large  proportion  of  manifeft  and  inflammable  fulphur.  I 
take,  then,  the  filings  of  copper,  common  fublimate  powder'd,  and  fal- 
armoniac,  of  each  about  a  dram  or  two^  and  thefe  being  well  mix'd 
together,  I  put  them  into  a  glafs  urinal  -^  which  (having  firft  ftopp'd 
it  with  cotton)  to  avoid  the  noxious  fumes,  I  approach,  by  de- 
grees, to  a  competent  fire  of  well-kindled  coals,  or  to  the  flame  of 
a  candle^  and,  after  a  while,  the  bottom  of  the  glafs  being  held 
juft  upon  the  kindled  coals,  or  in  the  flame  ^  you  may,  in  about  a 
quarter  of  an  hour,  or  lefs,  perceive  in  the  bottom  of  the  glafs  fome 
running  mercury  ;  and  if  you  then  take  away  the  glafs,  and  break 
it,  you  fhall  find  a  parcel  of  quick-filver,  perhaps  altogether,  or 
perhaps  part  of  it  only,  in  the  pores  of  the  folid  mafs.  You  will 
find  too,  that  the  remaining  lump  being  held  to  the  flame  of  the 
candle,    will   readily  burn  with   a   greenifh    flame,   and  foon   after 
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Chjmijirj.  acquire  in  the  air  a  greenifh  blue*,    which  being  the  colour  afcribed 
^x'^-Y'^w  to  copper,  when  its  body  is  unloclc  d,  'tis  eafy   to  perfuade  men,  that 

this  is  the  true  lUlphur  ot  that  metal  j  efpecially  fince  not  only  the 
falts   may  be  iuppos'd  to  be  flown  away,  or  fublimed  to  the  upper- 
part  of  the  glafs,    whofe   infide  will  commonly  appear  whitened  by 
them  ^   but   the  metal  feems  to  be  quite  deftroyed ;    the  copper  no 
longer  appearing  in  a  metalline  form,  but  almofi  in  that  of  a  reiinous 
lump.      The  cafe,   however,   is  only  this  j    the   faline   parts  of  the 
fublimate,  io»>ether  with  the   fal-armoniac,    excited  iand  aftuated  by 
the  vehement  heat,   fall  upon    the  copper,   whereby  the   fmall  parts 
of  the  mercury  being  freed  from  the  falts  that  kept  them  afunder,   and 
by    the   heat    tofs'd  up   and  down,   convene,   after  many  occurlions, 
into  a  confpicuous  mals  of  liquor :  and  as  for  the  falts,  fome  of  the 
more   volatile  of  them   fubliming,    the  others    corrode   the  copper, 
and  uniting  themfelves  with  it,  ftrangely  alter,  and  difguize  its  me- 
talline form,  c^nd  therewith  compofe  a  new  kind  of  concrete,  inflam- 
mable like  fulphur. 
M9U  than       But  to  proceed  j    as  there   are   fome  bodies   which  yield  not  Co 
three printiples  many   as  three  principles  •,  fo  there  are   many  others,   that,  in  their 
^^^^Miff      refolution,  exhibit  more.    From  our  doftrine  of  the  primary  aflbcia-* 
j$mi  9 1  s.     ^.^^  ^P  ^^^  {TCiTiW  particles  of  matter,  it  feems  probable,  that  of  fuch 

elementary  corpulcles,  there  may  be  more  forts  than  three,  or  four, 
or  five.  And  if  corpufcles  of  a  compound  nature,  may,  in  all  the 
ufual  examples  of  chymifls,  pafs  for  elementary  j  it  feems  not  im- 
pofEble,  that  as  Jejua  fortisj  or  jiqua  rcgiay  will  make  a  feparation  of 
dififolvM  filver  and  gold,  tho'  the  fire  cannot  \  fo  there  may  be  fome 
agent  found  fo  fiibtile  and  powerful,  at  leaft  in  refpeft  of  thofe  par- 
ticular compound  corpufcles,  as  to  be  able  to  refolve  them  into  the 
more  fimple  ones,  whereof  they  confiftj  and,  confequently,  increafe 
the  number  of  the  diftinft  fubftances,  whereinto  the  mixed  body 
has  been  hitherto  thought  refoluble.  And  if  that  be  true  we 
formerly  mention'd,  of  Hclmont^s  alkaheft,  which  divides  bodies 
into  other  diftinft  fubftances,  both  as  to  number  and  nature,  than  doth 
the  fire-  it  will  greatly  countenance  my  conjefture.  But  confining  our 
felves  to  fuch  ways  of  analyzing  mixM  bodies,  as  are  already  known 
tochymifts^  it  may,  without  abfurdity,  be  queftion'd,  whether,  befides 
thofe  grolfer  elements  of  bodies,  which  they  call  fait,  fulphur,  and 
mercury,  there  may  not  be  ingredients  of  a  more  fubtile  nature ; 
which  being  extremely  fmall,  and  not  in  themfelves  vifible,  may 
efcape  unheeded,  at  the  junftures  of  the  veflels  employed  in  diftilla- 
tion.  For  we  may  well  fufpeft  there  are  feveral  forts  of  bodies, 
not  immediate  objefts  of  any  of  our  fenfes*,  fiace  we  fee,  that  not 
only  thofe  little  corpufcles,  which  ifTue  out  of  the  load-ftone,  pro- 
duce furp»-'zing  efftfts  ^  but  the  eiSluvia  of  amber,  jet,  and  other 
electrical  concrete?,  the',  by  their  operations  upon  the  particular 
bodies,  difpos'd  to  receive  their  aftion,  they  feem  to  fall  under  the 
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cognizance  of  our  fight,  yet  do  they  not  any  way,  as  eleftrical,  imme-  Chjmijiry. 
diately  affefl:   us.  ^ 

But  to  confider  only  the  fenfible    ingredients   of  mixed  bodies  \   it 
feems  queftionable,  whether  from  grapes  varioufly  orderM,  there  may 
not  be  drawn  more  diftinft  fubftances  by  the  help  of  the  fire,  than 
from    moft   other   mixed   bodies ;   for  the  grapes   themfelves   being 
dry'd    into  raifins,     and   diftill'd,    will,  befides   alkali,    phlegm,    and 
earth,  yield  a  confiderable  quantity  of  an  empyreumatical  oil,  and  a 
fpirit  of  a  very  different  nature  from  that  of  wine :  the  unfermented 
juice    of  grapes,  alfo,  affords   other  liquors  by  diftUlation,  than  wine 
doth.     The   fame  juice,    after  fermentation,   yields    an    inflammable 
fpirit  •,  which,  if  competently  reftified,  will  burn  entirely  away.    The 
fame  fermented   juice   degenerating  into  vinegar,  yields  an   acid  and 
corroding  fpirit ;   and  tunned  up,  it  arms  it  lelf  with  tartar,  out  of 
which  may  be  leparated,  as  out  of  other  bodies,  phlegm,  fpirit,  oil, 
lalt,  and  earth  :  not  to  mention  what  fubflances  may  be  drawn  from 
the   vine  it  felf,  probably  different  from  thofe  which    are  feparated 
from  tartar,  which  is  a  body  of  a  particular  kind.    What  force  foever 
this  infiance  be  allowM,  towards  proving  that  fome  bodies  yield  more 
elements  than  others  ^   it  can  Icarce  be  deny'd,  that  the  major  part 
of  the  bodies,   divifible  into  elements,  afford  more  than  three.    For, 
befides    thofe    which    the  chymifts   name  hypoflatical,  moft  bodies 
contain  two  others,  phlegm  and  earth*,  which  concurring,  as  well  as 
the  reft,  to  the  conftitution  of  mixed  bodies,  and  being  as  generally, 
if  not  more,    found  in  their  analyfis  j   I  fee  no  fufHcient  caufe,  why 
they  fliould  be  excluded   from  the  number   of  elements.    Nor  will 
it  fuffice  to  objeft,  with  the  Paraceljians^   that  the  tria  prima  are  the 
moft  ufeful  elements;   and  the  earth  and  water  but   worthlefs  and 
unadive:   for  elements  being  calVd  fb  in  relation  to  the  conftitution 
of  mixed  bodies  •,   it  ihould  be  upon  the  account   of  its  proving  an 
ingredient,    not  on  account  of  its  ufe,    that  any  thing   is   affirmed, 
or  deny'd  to  be  an  element.    And  as  for  the  pretended   ufeleflhefs  of 
earth    and  water,    it  ftiould  be  confider'd,   that    ufefulnefs,  or  the 
want  of  it,  denotes  only  a  refpeft,  or  relation  to  us ;   and,  therefore, 
the  prefence,  or  abfence  of  it,  alters  not  the  intrinfic  nature  of  the 
thing.     The  noxious   teeth  of  vipers  are,    for  ought  I  know,  ufelefs 
to  us-,  yet  are  acknowledged  parts  of  their  bodies :    and  it  were  hard 
to  fliew,  of  what  greater  ufe  to  us  than  phlegm  or  earth,  are  thofe  un- 
difcern'd  ftars,which  our  telefcopes  difcover  •,  yet  we  cannot  but  acknow- 
ledge them  conftituent,  and  confiderable  parts  of  the  univerle.    How- 
ever,   the    phlegm  and   earth  are    neceffary    to  conftitute  the  body 
whence  they   are  leparated  ;   and,  conlequently,  if  that  body  be  not 
ufelefs  to  us,  thofe  conftituent   parts,    without  which  it  could  not 
have  been  that  body,  may  be  faid  to  be  ufeful  to  us  •,  and  tho'  the 
earth  and  water  be  not  fo  confpicuoufly  operative,  as  the  other  three 
principles  j   yet,  in  this  cafe,  it  wilV  not  be  amils   to  remember  the 
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Chjmiflrj.  fable  of  the  dangerous  fedition  of  the  hands  and  legs,  and  other  more 
%^'V*^*'  bufie  parts  of  the  body,  againft  the  feemingly  unattive  flomach.    In  a 
word,  fince  earth  and  water  appear  as  clearly  and  as  generally  as  the 
other  principles,  upon  the  relblution  of  bodies,  to  be  ingredients  there- 
in j  and  fince  they  are  ufeful,  if  not  immediately  to  us,  to  the  bodies 
they  conftitute  \  to  exclude  them  out  of  the  number  of  elements,  is 
not  to  imitate  nature. 
Esrth  tmd       And  here  I  cannot  but  take  notice,  that  the  great  argument  which 
9Mtrt$h      the  chymifls  employ  to  dtbafe  earth   and  water,    and    make    them 
nckmtda"      look'd  upon  as  ulelels  and  unworthy  to  be  reckoned  among  the  prin- 
mTcil^prii^'    ciples    of  mix'd  bodies,  is,  that  they  are  not  endowed  with   fpecific 
flf,^  properties,  but  only  with  elementary  qualities  j  of  which  they  ipeak 

very  (lightly,  as  of  qualities  contemptible  and  unaSive :  but  1  fee  no 
fufficient  realbu  for  this  praftice  •,  fince  heat  is  confefs'd  to  be  an  ele- 
mentary quality  ^  for,  that  numerous  confiderable  things  are  perform- 
ed by  it,  is  manifeft  to  thofe  who  duly  confider  the  various  phenomena, 
wherein  it  intervenes  as  a  principal  aftor:  and  almoli  all  the  opera- 
tions and  produftions  of  chymifts  are  perform'd  and  obtained  chiefly 
by  its  means.  And  as  for  cold  it  felf,  upon  whofe  account  they  fo 
defpife  the  earth  and  water  ^  if  they  pleafe  to  read  in  the  hiftory  of 
the  voyages  of  our  Englijh  and  Dutch  navigators  to  Nova  ZemhU^  and 
other  northern  regions,  what  ftupendous  things  may  be  effefted  by 
cold  ^  they  would  not,  perhaps,  think  it  fo  defpicable.  The  confer- 
vation  of  the  texture  of  many  bodies,  both  animate  and  inanimate,  fo 
greatly  depends  upon  the  convenient  motion,  both  of  their  own  fluid 
and  loofer  parts,  and  of  the  bodies  which  furround  them,  that  we 
Jee  not  only  the  animal  oeconomy  frequently  di (ordered  by  the  im- 
moderate or  unfeafonable  coldnels  of  the  air  ^  but  the  fblid  and  du- 
rable body  of  iron  it  felf^  for  if  you  take  a  flender  piece  of  fteel,  and 
after  having  brought  it  in  the  fire  to  a  white  heat,  futfer  it  afterwards 
to  cool  leifurely  in  the  air,  it  will,  when  cold,  be  much  of  the  fame 
hardnefs  it  was  of  before  •,  but  if,  as  loon  as  you  remove  it  from  the 
fire,  you  plunge  it  into  cold  water,  it  will,  upon  the  fudden  refrige- 
ration, acquire  a  much  greater  hardneft,  and  become  manifeftly  brit- 
tle. And  to  fhew,  that  this  is  not  owing  to  any  peculiar  quality 
in  the  water,  or  other  liquor,  or  unftuous  matter,  wherein  fuch 
heated  fleel  is  ufually  quenched,  that  it  may  be  temper'd  j  I  know 
a  very  skilful  tradefman  who  frequently  harden'd  fleel,  by  fuddenly 
cooling  it  in  a  body  that  is  neither  a  liquor,  nor  fo  much  as  moift. 
Hence  it  appears,  that  water  is  not  always  fo  inefficacious  and  con- 
temptible a  body  as  our  chymifts  would  have  it  pafs  for. 


fririt^^^'^'     more  fubftances  than  three.     For  there  are  two  experiments,   which 

I  have  fometimes  made,  to  (hew,  that,  at  leaft,  fome  mix'd  bodies  are 


di- 


The    Sceptical  Chymift.  301 

divifible  into  more  diftinft  fubftances  than  five.  Out  of  two  diftill'd  li-  Cbymrftry, 
quors,   which  pafs  for  elements  of  the  body,  whence  they  are  drawn.      •^-  ^    ' 
1  can,  without  addition,  make  a  true  yellow  and  inflammable  fulphur, 
tho'  the  two  liquors  remain  afterwards  diftinft  •,  and  having  long  ob- 
ferved,  that  by  the  diftillation  of  leveral  woods,  both  in  ordinary  and 
in  fome  unufual  forts  of  velfels,  the  fpirits  that  came  over,  in  plen- 
ty, had,  befides  a  ftrong  taft,  to  be  met  with  in  the  empyreumatical 
fpirits  ot  many  other  bodies,  an  acidity  almoft  like  that  of  vinegar  j 
1  fufpefted,  that  tho'  the  fourilh  liquor,    diftilfd  from  box-wood,  for 
inftance,  be  look'd  upon  by  chymifts  as  barely  the  (pirit  of  itj    and 
therefore  as  one  lingle  element  or  principle,  does  yet  really  confift  of 
two  different  fubftances,  and  may  be  divided  into  them  •,  and  confequent- 
ly,  that  fuch  wood,  and  other  mixM  bodies  as  abound  with  luch  a  vinegar, 
may  be  laid  to  confift  of  one  element  or  principle  more  than  the  chy- 
mifts  are  yet  aware  of.  I,  therefore,  diftilled  a  quantity  of  box-wood 
perfcy  and  flowly  reftified  the  iourilh  fpirit,  the  better  to  free  it  both 
from  oil  and  phlegm  j  then  caft  into  this  retlified  liquor  a  convenient 
quantity  of  powder'd  coral,  exoetting  that  the  acid  part  of  the  liquor 
wou'd  corrode  it,  and  being  affociated  therewith,  be  fo  retained  by  it, 
that  the  part  of  the  liquor,  which  was  not  of  an  acid  nature,  nor  fit  to 
faften  upon  the  coral,  would  be  permitted  to  afcend  alone.     And,  ac- 
cordingly, having  gently  abftrafted  the  liquor  from  the  coal,  there 
came  over  a  Ipirit  of  a  ftrong  fmell,  and  of  a  very  piercing  taft,  but 
without  any  Ibumefs^  and  which  wa?,  in  (e vera  1  qualities,  manifeftly 
different,  not  only  from  a  Ipirit  of  vinegar,  but  from  Ibme  fpirit  of  the 
fame  wood,  that  1  purpofely  kept  by  me,  without  depriving  it  of  its 
acid  ingredient.     This  (bur  fpirit  of  box  would  not   only,  as  I  juft 
faid,  dilfolve  corals,  which  the  other  would  not  faften  on  :  but  being 
poured  upon  i'alt  of  tartar,  would  immediately  boil  and  hiis,  tho'  the 
other  would  lie  quietly  upon  it.    The  acid  fpirit  poured  upon  minium, 
made  a  fugar  of  lead,  which  I  did   not  find  the  other  to  do  \  lome 
drops  of  this  penetrating  fpirit  being  poured  upon  a  few  drops  offyrup 
of  violets,  feem'd  rather  to  dilute  than  otherwife   alter  the  colour  j 
whereas  the  acid  fpirit  turn'd  the  fyrup  reddifh,  and  wou'd  probably 
have  made  it  of  as  pure  a  red  as  acid  falts  ufually   do,  had  not  the 
operation  been  hinder'dby  the  other  fpirit.     A  few  drops  of  the  com* 
pound  fpirit,  ihaken  into  a  large  quantity  of  the  infufion  of  Lignum  ne* 
fhriticumy  prefently  deftroy'd  all  its  bluifti  colour;  whilft  the  other  fpi-w 
rit  wou'd  fuifer  it  to  remain :  and  having  pour'd  fair  water  upon  the 
coral  that  remain'd   in  the  bottom  of  the  glafs,  wherein  I  had  redH- 
fied  the  double  fpirit,  firft  drawn  from  the  box  \    1  found  that  the 
acid  fpirit  had  really  dilTolv'd  and  coagulated  with   the  coral.    For 
by  the  effufion  of  fair  water,  I  obtained  a  folution,    which   was  red  ; 
whence  the  water  being  evaporated,   there    remain'd  a    foluble   fub- 
ftancemuch  like  the  fait  of  coral  ^  as  chymifts  call  that  magiftery  of 
it,  which  they  make  by  diflblving  it  in  common  (pirit  of  irinegar,  and* 

ab-  - 
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Chfmifiry.  abftrafling  the  menftruum  ad  ftccUdUem.    The  ^fimple  fpirit  of  box,  if 

chymifts  will  have  it  therefore  faliiie,  becaufe  it  has  a  ftrong  taft, 
.furnifhes  us  with  a  new  kind  of  faline  bodies,  diiferent  from  thofe 
hitherto  taken  notice  of.  For  tho'  of  the  three  chief  forts  of  falts,  the 
acid,  the  alkaline,  and  the  fulphureous,  there  is  no  one  that  leemsto 
be  at  amity  with  both  the  other  two-,  yet  I  did  not  find  but  that  the 
Simple  fpirit  of  box  agreed  very  well  both  with  the  acid  and  other 
falts.  For  tho'  it  wou'd  lie  very  quiet  with  fait  ot  tartar,  fpirit  of 
urine,  and  other  bodies,  whofe  falts  were  either  of  an  alkaline  or 
fugitive  nature  i  yet  did  not  oil  of  vitriol  it  felf  produce  any  hifling 
or  eiYervelcence  with  it. 

This  experiment  teaches  us  a  method  whereby  we  may  prepare  a 
various  forts  of  new  fpirits,  which,  tho'  more  fimple  than  any  fup- 
pofed  elementary,  are  manifeftly  endowed  with  peculiar  and  powerful 
qualities  \  fome  of  which  may,  probably,  be  of  coniiderable  ule  in 
phyfic,  as  well  alone,  asalTociated  with  other  things  ^  as  may  be  guefa- 
ed  by  the  rednefs  of  that  lolution,  the  four  fpirit  made  of  coral,  c^c. 
and,  perhaps,  \ye  may  here,  with  the  lame  fuccels,  ufe  other  alkaline 
bodies,  inflead  of  Coral.  From  hence,  however,  I  infer,  that  there  are  . 
many  compound  bodies  which  may  be  refolved  into  four  fuch  diffi&- 
I'ent  lubftances,  which  merit  the  name  of  principles,  as  well  as  thofe 
to  which  the  chymifts  freely  allow  it.  For  fince  they  fcruple  not  ta 
reckon,  that  which  I  call  the  compound  fpirit  of  box,  for  the  fpirit ;  or 
as  others  would  have  it,  the  mercury  of  that  wood  i  I  fee  not  why 
the  acid  liquor,  and  the  other,  ihou  d  not  each  of  them,  efpecially 
the  latrer,  be  look'd  upon  as  more  deferving  to  be  called  an  elemen- 
tary principle i  fmce  it  mufl:  needs  be  of  a  more  fimple  nature  than 
the  liquor  which  was  found  to  be  divifible  into  that  and  the  acid  fpi- 
rit. This  further  ufe  may  be  alfo  made  of  our  experiment*^  to  give 
us  a  fulpicion,  that  fince  a  liquor,  reputed  by  the  chymifts  to  be, 
without  difpute,  homogeneous,  is,  by  fo  flight  a  way,  divifible  into 
two  diftinft  and  more  fimple  ingredients  ^  fome  more  skilfiil  or  hap- 
I)ier  expedient  may  be  found,  either  further  to  divide  one  of  thele 
fpirits,  or  td  refolve  fome,  at  leaft,  of  thofe  other  ingredients  of  mix- 
ed bodies,  that  have  hitherto  pafs'd,  among  chymifts,  for  their  ele- 
ments and  principles. 


SECT.    IV. 

Tbeamhigui'  TTAVING  thus  difpatch'd  what  we  had  to  fay,  as  to  the  number 
tyofchymicMl  J[^  ^f  the  diftinft  Ibbflaiices  feparable  from  mixed  bodies  bv  the 
^^^^^      ^  ■    hre,  I  come  to  confider  the  nature  of  them  ;  and  to  fhew,  that  tho' 

they  leem  homogeneous  bodies,   yet  they    have  not  the  purity    and 

fim- 
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flmpHcity  that  is  requifite  in  elements.     But  the  confidence   where-  Chymiftry* 

with    chymifts   call  each  of  theie  fubftances  by   the   name  of  fait, 

fulphur,  or  mercury,  and  the  intolerable  ambiguity  they  allow  them- 

lelves  in  their  writings,  make  it  here  neceiTary  to  complain  of  their 

unreafonable  prail ice  of  playing  with  words.    Several  authors  among. 

them,  will  often  give  many  names  to  one  things    and  Ibme  of  thele 

ihall,  perhaps,  be  fuch,  as  much  more  properly  fignifie  fome  diftinct 

body  of   another    kind :     nay,  even  in  technical  words,   or  terms  of 

art,  they  refrain  not   from    this  liberty ;  i  but  will,   as  we  obferv'd, , 

call    the  fame  fubftance  fometimes  the  fulphur,    and  fometimes  the 

mercury  of  a  body.     The  defcriptions  they  give  us  of  mercuiy,  as 

of  a  principle,  or  ingredient  of  mix'd  bodies,   are  fo  intricate,   that 

even  thole  who  have  endeavoured  to  poliih  and  illuftrate  the  notions . 

of  the   chymifts,   are   reduced  to  confefs,    they  know  not  what  to. 

make  of  it. 

But   whatever   thele  men  may  promife  themfelves  from  a  canting 
way  of  delivering  the  principles  of  nature  ^  they  will  find  the  major^ 
part  of  knowing  perfons  fb  vain,  as,  when  they  underftand  not  what 
they  read,  to  conclude,  that  it  is  rather  the  writer's  fault,  than  their 
own.    And  thole  who  are  fo  ambitious  to  be  admir'd  by  the  vulgar  ^ 
and   ignorant,    that  rather    than    go  without   their    applaufe, .  will' 
expofe  themlelves   to  the   contempt   of  the    learned  •,   ihall,  by  my 
coi.fent,  freely  enjoy  their  option.     As  for  the  fcruple  of  the  mylti-^' 
cal   writers  to    communicate  their  knowledge,  they   might,    lefs  to  > 
their  own  difjparagement,  and  to   the   trouble  of  their  readers,  have^ 
concealed    it,  by  writing    no   books,   than   by  writing  bad  ones..    If 
were  a   temptation  to  lay,  that  the  chymifts  write  thus  darkly,  not 
becaule  they   think  their  notions  too  precious   to  be  explain'd  ^   but 
becaufe  they  fear,  if  they  were  explain'd,   men  would  dilcern  them . 
to  be  vain  and  frivolous.     And,  indeed,  I  fear,  that  the  chief  reafon  . 
why   chymifts  have   written    lb  oblcurely   of  their  three  principles^ . 
may   be,    that   not  having  clear  and   diftinft  notions   of  the  matter 
themfelves,   they   cannot   write  otherwife  than  confufedlv   about  it : : 
not  to  mention  that  feveral  of  them,   confcious  of  the  invalidity  of' 
their   doftrine,    might  well  difcern,    that  they   could  Icarce  avoid  a  ^ 
confutation,    but  by  keeping   themfelves    from  being  clearly    under-- 
fiood.      But    tho'  much  may  be  laid  to  excufe  the  chymifts, .  when  \ 
they  write  darkly  and  enigmatically  about  the  preparation  of  their ' 
elixir,  andlomefew  other  grand  ^r^^  •,    yet   when  they  pretend  to - 
teach    the  general    principles  of   natural  philolophv,   this  equivocal' 
way  of  writing  is  not   to  be  endured.      For   in  fuch  Ipeculative  en-- 
quiries,  wherein  the  naked  knowledge  of  the  truth  is  the  thing  prin- - 
cipally  a^m'd  at,  what  does  he  teach  me  worth  tha  iks,    vhodoes  not,  ^ 
if  he  can,  make  his  notions  intelligible  to  me;  but  by  myflical  terms,  , 
and  ambiguous  phrafes,  darkens  what   he  Ihould  clear  up  ?    And  if' 
the  matter  of  the  philofopher's  ftone,  and  the  xaamier  of  preparing 

itv 
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Chjmiftf).  it,  be  luch  myfteries,    as  they  would  have  the  world  believe ;  they 
^./-y^v^  may    write  intelligibly  and  clearly   ol  the  principles  of  mixM  bodies 

in  general,  witnout  dilcovering  what  they    call    the  great  work.    In 

ihort,   I  could  wifh,   that  learned  men  would  confpire  together  to 

make  thefe  deluding  writers  lenfible,  theymuft  no  longer  hope,  with 

impunity  to  abufe  the  world,    Forwhilft  they  are  quietly  permitted 

to  publifti  books    with   promifing  titles,   and  therein  to  alfert   what 

they  pleafe,    and   contradift   others,    and   even  themfelves,    with  as 

little  danger  of  being   confuted,   as  of  being   underftood  j    they  are 

encouraged  toraife  themfelves  a  name,  by  playing  upon  their  readers  ; 

who  are  only  the  ignorant  and  credulous,   and  always   admire  moft 

what   they  leaft  underftand.    But  if  judicious  men,  skill'd  in  chymi- 

cal    affairs,   ftiall  once  agree  to  write  clearly    and  plainly  of  them, 

and  thereby    keep  others  from  being  imposed  upon  by  dark,  empty 

woids^  'tis  to  be  hoped,  that  thefe  obfcure  authors,  finding  that  they 

can    no    longer    write    impertinently    and    abfurdly,    without    being 

laugh'd  at  for  it,  will  be  reduced  either  to  write  nothing,  or  books 

that  may  teach  us  fomething. 

Bodies  feem-^      However,  that  which  I  am  now  entering  upon,  being  the  confide- 

ingh  hm^ge-  ration  of  the  things  themfelves,   into  which  chymifts  relblve  mixed 

j»w«/,  n9t  ele^  bodies  by  the  fire  \  if  I  can  ihevv  that  thefe  are  not  of  an  elementary 

mentary.         nature,   it  will  be  no    great  matter   what  names  particular  chymifb 

have  been  pleasM  to  give  them. 

I  fay  then,  that  as  generally  as  chymifts  appeal  to  experience,  and 
as  confidently  as  they  alledge  the  feveral  fubftances  feparated  by  the 
fire  from  a  mixed  body,  for  a  fufficient  proof  of  their  being  its 
component  elements;  yet  thofe  different  fubftances  are,  many  of 
them,  far  from  an  elementary  fimplicity,  and  may  be  ftill  lookM 
upon  as  mixed  bodies:  the  greater  part  of  them  alfo  retaining  the 
nature  of  thofe  concretes,  whence  they  were  forced. 

But  before  I  delcend  to  particulars,  I  think  it  convenient  to  obferve, 
firft,  that  Helmont  mentions  it  as  a  notable  thing  ;  and  I  take  it  to  be 
a  very  confiderable  one  \  that  tho'  the  diftillM  oil  of  oiUolive,  drawn 
-per  y^,  is,  as  I  have  try'd,  of  a  very  fliarp  and  fretting  quality,  and 
of  an  odious  taft  •,  he  tells  us,  that  Ample  oil  being  only  digefted  with 
Taracilfm^  Sal  circuUtum^  is  reduced  into  diflimilar  parts,  and  yields 
a  fweet  oil,  very  dilferent  from  the  diftill'd  oil  •,  as  alfo,  that,  by  the 
fame  way,  there  may  be  feparated  from  wine,  a  very  fweet  and  gentle 
fpirit,  partaking  of  a  far  different  and  nobler  quality,  than  that 
which  is  immediarelv  drawn  by  diflillation,  and  call'd  dcphlegmed 
j^ciua  vitA\  frcm  whofe  acrimony  this  other  fpirit  is  exceedingly 
remote,  altho' the  Sal  circulatum^  that  makes  thefe  analyfes,  be  feparated 
from  the  analyz'd  bodies,  in  the  lame  weight,  and  with  the  fame 
qualities  it  had  before.  This  affirmation  of  Helmont  if  we  admit 
for  true,  we  mufl  acknowledge,  that  there  may  be  a  very  great  dif- 
parity  betwixt  fubftances  of  the  fame  denomination,    feparable  from 

com- 
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•com pound  bodies  •,  for  befides  the  difFerences  I  ihall  hcrea^er  take  Chjmijirj. 
notice  of,  betwixt  thofe  diftilled  oils  that  are  commonly  known  to 
chymifts  j  it  appears  from  hence,  that  by  means  of  the  Sal  circuUtumy 
'there  is  quite  another  fort  of  oils,  obtainable  from  the  fame  body: 
and  who  knows  that  there  are  not  other  agents  in  nature,  by  whole 
help  there  may,  whether  by  tranfmutation,  or  otherwife,  be  obtained 
from  the  bodies  vulgarly  called  mixed,  oils,  or  other  fubftances, 
diiferent  from  thofe  of  the  lame  denomination,  known  either  to  vulgar 
chymifts,  or  even  to  Helmont  himfelf  ? 

Secondly,  if  the  opinion  of  LeucippWy  VemocrituSy  and  other  ancicnr 
and  modem  philofophers,  be  taie,  that  our  culinary  fire,  luch  as 
chymifts  ufe^  conlifts  of  numberlefs  little  bodies  in  Iwift  motion, 
which  by  their  fmallncfs  and  rapidity  are  able  to  permeate  the  moft 
folid  and  compaft  bodies  •,  it  will  be  reafonable  to  fuppofe,  that  mul- 
titudes of  thefe  fiery  corpufcles.  Retting  in  at  the  pores  of  the  con- 
taining glals,  may  affociate  themlelves  with  the  parts  of  the  mixM 
body  whereon  they  work,  and  with  them  conftitute  new  kinds  of 
compoimds,  according  as  the  Ihape,  fize,  and  other  properties  of  the 
.parts  of  the  diflipated  body,  happen  to  dilpole  them,  with  regard  to 
luch  combinations.  And  of  thefe,  alfo,  there  may  be  the  greater  num- 
ber, if  we  grant  that  fuch  corpufcles  of  the  fire  are  not  all  of  the 
fame  magnitude  or  figure.  And,  indeed,  fome  particular  experiments 
have  induced  me  to  think,  that  the  particles  of  an  open  fire,  working 
aipon  ibme  bodies,  may  really  affociate  themfelves  therewith,  and 
add  to  their  quantity  *■.  Tho'  I  am  not  fure,  when  it  operates  on 
bodies  included  in  glafs  veffels,  that  the  fiery  corpufcles  aftually  pafs 
thro'  the  fubftance  of  the  glals. 

But  there  are  fome  bodies,  as  gold  and  filver,  which  do  not,  in 
the  ufual  examinations  made  by  fire,  difcover  themfelves  to  be 
mixM :  and  if  a  re-compDund  body  be  feparable  into  feveral  fub- 
ftances by  the  fire,  it  may  be  refolved  into  fuch  as  are  neither  ele- 
mentary,   nor  fuch  as  it  was    upon   its    laft  mixture    compofed  of; 


fcftly  re-compounded  \  that  in  the  bowels  of  the  earth  nature  may, 
as  we  fee  fhe  fometimes  does,  make  ftrange  mixtures  -,  that  fome 
an'mals  are  nouriihed  witJi  others,  and  fome  with  plants  i  and  that 
thefe  have  their  nutriment  and  growth,  either  from  a  certain  nitrous 
juice  harbour'd  in  the  pores  of  the  earth  •,  or  fiom    the  excrements 


*  The  fun's  rays  will  inrmuatc  them- 
felves into  bodies,  fo  as  greatly  to  in- 
crcafe  their  weight.  M.  Homherg,  by  cx- 
pofing  (out  ounces  oF  Rigulus  Mmrtis  in 
powder,  at  the  diftance  of  about  a  foot 


Orlesm's  large  burning-glafs,  found  it, 
after  an  hour's  fiay  there,  augmented 
by  about  y  o  upon  the  balance ;  norwitk* 
(landing  what  w^s  difTipated  in  fmokc. 
Srtmch  Meimirs^  A.  1 705.  p.  i  a y. 


and  a  half  from  the  focus  of  the  duke  of 
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^fymiftrj.  of  animals  \   or  from  the  putrefied  bodies,  either  of  living  creatures, 
or  vegetables ;  or  from  other  fubftances  of  a  compound  nature :    if, 
I  fay,  we  confider  this,  it  may:  Icem  probable,  that  there  arc  among 
the  works  of  nature,   a  greater  number  of  re-compo\jnd  bodies,  than 
men  ufually  take  notice  of.    And,  indeed,  as  1  have  formerly,  alio,  ob- 
ferved,    it  does  not  appear, .  that  all  mixtures  muft  be  of  elementary 
bodies ',  but  it  feems  fiir  more  probable,  that  there  are  feveral   forts . 
of  compoimds,    even  in  regard  of  their  ingredients,  confider'd  ante- 
cedently to  their  mixture.     For  tho'  fome  fecm   to  be  made  up  by 
the  immediate  coalitions    of  the  elements,    or  principles  themlelves, ' 
and  may  therefore  be  called  mifia  frlmaria  j   yet,  it  feems,  that  many 
other  bodies  are  mixed  at  the  fecond  hand  •,    their  immediate  ingre- 
dients not    being    elementary,      And  from  many,  of  thefe  feconchry. 
forts  of  mix'd  bodies^   may  refult,  by  a  farther  compofition-,  2l  third 
fort,   and  fo  onwards.      Nor  is  it  improbable,  that  Ibme  bodies  are 
made  up  of  raix'd  ones,  not  aU  of  the  fame  order  •,  as  for  inftance,  a:. 
concr^e  may  conlift  of  ingredients,  whereof  thQ  one  may  have  been  a 
primary,  the  other  a  fecondary.mix'd  body ;  fas  1  have  in  native  cin* 
xMibar  found   a  courier  part,  that  feems    more  properly    to    be    ore,, 
'  a:  combuftible  fulphur,  and  a  rumiing  mercury  •, )  or,  perhaps,  without 
any  ir^redient  ot  this  latter  fort,  it  may  be.  compos'd  of  mix*d  bodies, 
feme  of  them  of  the  firft,    and  fome  of  the  third  kind.      And  this 
3iaay     be    illuftrated,     by    reflefting   upon     what    happens    in    the- 
chymical   preparations^   of  fome    of  thofe  medicines  called  Bezjoardica. 
For  firft,  from  antimony  and   iron,    which  may  be  look'd  upon  as. 
frima  mifta^   they  compoiHxi    a    ftarry  reguKisj   to  which  they   put, 
aiccordjng  to  their   intention,    either  gold  or  filver  •,    and  this  makes . 
with  it  a  new   and  further  compofition.      Then  they  add  fublimate,, 
which  is  it  felf  a  re-compounded  bodyj     and   from    this  fublimate,., 
and .  the  other  metalline  mixtures,   draw   a   liquor  j   which    may  be 
allowed  to  be  of  a  yet  more  compounded  nature  •,  if  it  be  tnie,  as 
chyniifts  affirm,    that  by  this  art  fome  of  the  gold  or  fitver   mix'd. 
with  the   regulus,    may  be  carried  over  the   helm   with  it,    by  the 
lublimate  •,  as  indeed  a  skilful   and   candid  perlbn  complained  to  me 
a  while  fince,     that    a   friend  of  his,    and   mme,   having,    by  fiich  a 
\vay,  brought  over  a  great  deal  of  gold,   in  hopes  to  do  fomething  • 
further  with  it,  which  might  be  gainful  to  him  •,  has  not  only  mifs'd 
of  his  aim,  but  ii;  unable  to  recover  the  volatUizM  gold,  out  of  the 
antimonial  butter  whercwitli  it  is  ftriftly. united. 

Now,  if  a   compound  body   confift  of  ingredients   not  merely  ele-  - 
raentary  •,  it  is  eafy  to  conceive,  that  the  fubftances   into  which  the 
fire  diifolves  it,  tho'  feemiiicly  homogeneous,  may  be   of  a  compound 
nature^    thofe  parts   of  each  body,  that    are  moft  of  kin,  affociating 
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to  'be  either  fpirit  of  nitre,  or  of  fal-armoniac,  or  of  vitriol.  For  Chymifiry. 
none  of  thofe  would  diifolve  crude  gold,  which  yet  my  liquor  would  v^^VSi^ 
-readily  do  j  and  thereby  fhewed  it  felt  to  be  a  new  compound,  con- 
fifting,  at  leaft,  of  fpirit  of  nitre,  and  fal-armoniac  i  for  the  latter 
diiTolved  in  the  former,  will  work  on  gold  j  which,  neverthelefs,  are 
not  by  any  known  way  fcparable  •,  and,  confequently,  would  not  pafs 
for  a  mixed  body,  if  we  our  felvcs  did  not,  to  obtain  it,  put  and 
diftil  together  ditferent  concretes,  whofe  diftinft  operations  were 
known  before-hand.  And  fufpefting  the  common  oil  of  vitriol  to  be 
no  fuch  fimple  liquor  ks  chymlfts  prefiune,  I  mix'd  it  with  an  equal, 
or  a  double  quantity  of  common  oil  of  turpentine  j  and  having  care- 
folly,  for  the  experiment  is  nice,  and  fomewhat  dangerous,  diftil  I'd 
the  mixture  in  a  fmall  glafs  retort,  I  obtained,  according  to  my  defire, 
belides  the  two  liquors  I  had  put  in,  a  conliderable  quantity  of  a  certain 
iubftance,  which  flicking  all  about  the  neck  of  the  retort,  difcover'd 
it  felf  to  be  ftilphur,  not  only  by  a  very  ftrong  fulphureous  ImeB, 
and  by  the  colour  of  brimftone,  but  alfo  by  this,  that  being  put  upon 
a  coal,  it  was  immediately  kindled,  and  burnt  like  common  fulphur. 
So  that  from  this  experiirient  it  appears,,  that  a  real  fulphur  may  be 
made,  by  the  conjunftion  of  two  fuch  fubftances,  as  chymifts  take  for 
elementary,  and  which  did  neither  of  them  a^part  feem  to  contain 
any  fuch  body  ^  or  that  oil  of  vitriol,  tho'  a  diftill'd  liquor,  and 
taken  for  part  of  the  faline  principle  of  the  concrete  that  yields  it, 
may  contain,  befides  its  faline  portion,  a  fulphur  like  common  brimftone^ 
which  it  felf  is  hardly  an  uncompounded  body. 

I  might  here  again  repeat,  that  as  there  may  be  more  elements  than   ^ri  mt^ 
£ve  or  fix,  fo  the  elements  of  one  body  may  be  different  from  thofe  nmp^und  ms 
of  another  \  whence  it  would  follow,  that  from  the  refolution  of  re-  ^  %^^^^ 
compound  bodie?,   there  may  refrilt  mixtures  wholly  of  a  new  kind,  %^^l. 
hy  the  coalition  of  elements,   that  never,   perhaps,  convened  before. 
But  I  proceed  to  obferve,  that  the  fire  does  not  always  barely  refolve, 
or  take  afunder,  but  may,  alfo,  after  a  new  manner,  mix  and  compound 
together  the  parts  of  the  body  diflipated  by  it. 

This  is  fo  obvious,  that  I  cannot  but  wonder,  it  Ihould  be  no  more 
rakcn  notice  of.  For  when  wood,  by  being  burnt,  is  diflipated  into 
finoke  and  afhes,  that  linokc  compofes  foot  •,  which  is  fo  far  from 
being  any  one  of  the  principles  of  the  wood,  that,  as  1  noted  above, 
you  may,  by  a  farther  analyfis,  I'eparate  five  or  fix  diftinft  fubftances 
from  it.  And  as  for  the  remaining  alhes,  the  chymifts  themfelves 
teach  us,  that  by  a  ftrther  degree  of  fire,  they  may  be  indiffolubly 
united  into  glafs.  'Tis  true,  that  the  analyfis,  which  the  chymifts 
principally  build  upon,  is  made  not  in  the  open  air,  but  in  clofe 
veflcls ;  however,  the  examples  lately  produced,  will  lead  us  to  fufpeft, 
that  heat  may  as  well  compound,  as  diflipate  the  ^rts  of  mixed 
bodies.  I  have  known  a  vitrification  made,  even  in  dole  veflcls.  The 
flowers  of  antimony,    and  thofe  of  ftilphur,   arc  very  mixed  bodies, 
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Chymifiry.  tho'  they  afcend  in  clofe  yeffels  \  and  'twas  in  flopped  glaffes  that  t 
,  raifed  the  whole  body  of  camphire.  It  may  be  objefted,  mdeed,  that 
thele  exaaiples  are  of  bodies  forc'd  up  in  a  dry,  not  a  fluid  form,  like  the 
liquors  obtained  by  diftiilation.  Buc  'tis  poffible  a  body  may  be  chang'd 
from  Iblid  to  fluid,  or  from  fluid  tofolid,  without  being  otherwife  much 
alter'd  \  as  appears  by  the  readinefs  wherewith,  in  winter,  the  fame  in- 
dividual fubftance  is  hardened  into  brittle  ice,  and  thaw'd  again  into 
fluid  water.  Befides  this,  common  quick-filver  it  lelf,  which  the  m oft 
eminent  chymifls  confels  to  be  a  mix'd  body,  may  be  driven  over 
the  helm  in  its  priftine  form,  and  confequently  in  that  of  a  liquor. 
And  certainly  'tis  poffible,  that  very  compounded  bodies  may  concur 
to  conftitute  liquors;  for  I  have  found  it  poffible,  by  the  help  of  a 
certain  menflruum,  to  diflil  gold  it  felf  thro'  a  retort,  even  with  a 
moderate  fire.  And  butter  of  antimony,  if  carefully  reftified,  maybe 
reduced  into  a  very  clear  liquor  ^  yet  when  a  quantity  of  fair  wa- 
ter is  thrown  upon  it,  there  will  quickly  precipitate  a  ponderous  eme- 
tic calx,  which  before  made  a  confiderable  part  of  the  liquor,  and  is 
indeed,,  an  antimonial  body,  carried  over  and  kept  diffolved  by  the  falts 
of  the  fubiimate  ^  and  confequently  a  compounded  one,  as  appears 
from  examining  this  white  powder  by  a  skilful  reduftic^i.  And  to 
fliew,  that  bodies,  as  compounded  as  the  flowers  of  brimftone,  may  con- 
cur to  conftitute  diftilfd  liquors ;  which  a  mix'd  body  may  be  brought 
over  the  helm  without  corrofive  falts  ^  I  have  ways  of  bringing  over 
flowers  of  brimftone,  and  perhaps  even  mineral  fulphurs,  wherein  I  em- 
ploy none  but  oleaginous  bodies  to  make  volatile  liquors^  in  which 
not  only  the  colour,  but  the  fmell,  and  fome operations,  manifeft,  there 
is  brought  over  a  fulphur  that  makes  part  of  the  liquor. 

And  here  we  ought,  again,  to  remember,  that  the  qualities  or  accf- 
/^  dents,  upon  account  whereof  chymifts  call  a  portion  of  matter  by  the 
name  of  one  of  their  principles,  are  not  fuch,  but  that  as  great  may 
be  produced  by  the  changes  of  texture,  and  other  alterations,  which  the 
fire  makes  in  the  fmall  parts  of  a  body.  I  have  already  prov'd,  by 
what  h^ippens  to  plants,  fed  only  with  fair  water,  that  by  chang- 
ing the  difpofition  of  the  component  p?rts  of  a  body,  nature  is  able 
to  efFefl:  as  great  changes  in  a  parcel  bf  matter,  reputed  fimilar,  as 
thofe  requifite  to  denominate  one  of  the  tria  prima.  And  tho'  HeP- 
mont  calls  the  fire,  the  artificial  death  of  things;  and  altho'  it  has  been 
fuppofed,  that  fire  can  never  generate  any  thing  but  fire  \  yet  we  ought 
to  coiifider,  hovv  many  new  forts  of  mix'd  bodies  chymifts  themfelves 
have  produced  by  means  of  the  fire  \  and  particularly  that  glafs  i% 
not  only  produced  by  the  manifeft  aflion  of  the  fire,  but  has  never 
for  ought  we  know,  been  produced  any  other  way.  And  indeed  it 
ftems  but  an  ijiconfiderate  affertion  of  fome  Htlmontians^  that  every 
fort  of  body,  of  a  peculiar  denomination,  muft  be  produced  by  fome 
ieminal  power.  Nor  need  it  much  move  us,  that  there  are  fome,  who 
look  upon  whatibever  the  fire  is  employ 'd  to  produce  not  as  natural, 
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but  artificial  bodies.    For  there  is  not   always  liich  a  difference^  as  C^^w/Z/ry. 
many,  imagine,  betwixt  the  one  and  the  other  •,  and  it  is  i*ot   lb  eafie  . 
as  they  think,  clearly  to  aifign  what  it  is,  that  properly,  conftanily,. 
and  iufficiently  dilcriminates  them.    A  thing  is  commoiily  term'a  arti- 
ficial, when  a  parcel  of  matter  ij?,  by  the  artificer's  hana  or  tools,  or 
botli,  brought  to  fuch  a  Ihape  or  form  as  he  defign'd;  whilft  in  many 
o£  the.  chymical  produftions,  the  etfeil  would  be  produced,  whether 
the  artificer  intended  it  or  no  ^  and  isoiten  ditterent  from  what  he' 
intenced   or  expefl-edj  and  the  inftruments   employed,  are   not  too4s* 
artificially  fafhion'd  and  Ihap'd,  like  thole  of  tradefmen,  for  Ibme  par- 
ticular work  -,  but,  for  the  moft  part,  agents  of  nature's  own  providing  ; 
receiviiig  their  chief  powers  of  operation  from   their  own  nature  or 
texture,,  not  the  artificer.    The  fire  is  as  well  a  natural  agent  as  feed  ;, 
and    the    chymift,  who  employs  it,  only  applies  natural    agents  tx> 
patients,  which,  thus  brought  together,  and  afting  according  to  their 
refpetHve  natures,  perform  the  work  themfelves:  as  fruit  is  a  natural- 
produftion,  tho'  the  gardener  bring  and  faften  together  the  fciens  and- 
HOck,  c^r.    But  yery  flight  qualities  may  ferve  to  denominate  a  chy- 
mical principle.     For  when  they  analyze  a  compound    body,  by.  the- 
fire,  and  obtain  a  fubftance  inflammable,  that  will  not  mix  with  watcir, . 
they  prefently  call  it  fulphur ;  what  comes-  over  fapid  and  dijibluble 
in  water,  palfes  for  lalt  j  and  what  is  fix'd  and  indiiFoluble  in  water, 
that,  they  name    earth:   and  all  the    volatile  fubftances   they    kiiov 
not  what  to  make  of,  they  call  mercury.     But  that  thele  qualities  may 
either  be  produced  otherwile  than  by  fuch  as  they  call  feminal  agents*;  . 
or  may  belong  to  bodies  of  a  compound  nature  \  appears  from  glafs  made 
of  aflies,  where  the  ftrong-tafted  alkaline  fait,  joining  with  the  earthy, 
becomes  infipid,  and  with  it  conftitutes  a  body,  which,tho'  alio  dry^ 
fix'd,  and  indilfoluble  in.  water,  is  yet  manifeftly  a  mk'd  body>  and 
made  \o  by  the  fire  it  lelf.     Helmont  tells  us  of  a  way  to  tranfmute- 
oil  of  cinnamon,  &c.  wholly  into  a  volatile  fait,  by  a  bare  mixture 
of  Its  own  alkaline  fait  •,  from  whence,  if  it  be  true,  as  I  have  reafon 
to  believe,  I  may   argue,  that  fince  a  fubftance,  that  is  as  well  faline : 
and  volatile  as  the  falts  ofharts-horn,  blood,  &c.  which  pafs  for  ele- 
mentary,, is  producible  by  the  fire;  and  fince  this  volatile  fait  is  really 
compounded  of  a  chymical  oil  and  a  fixed  lalt;  the  one  made  volatile* 
by  the  other,  and  both  allbciated  by  the  fire ;  it  may  well  be  fuipetU- 
ed,  that  other  fubftances  arifi:ig  from  the  feparation  of  badies  by  the - 
fire,  may  be  new  forts  of  mixtures,  and  confift.  of  ingredients  of  dif- 
ferent natures.    Thus,  particularly,  I.have,fometimes,  fufpefted,  thatr: 
fince  the  volatile  falts  of  blood,  harts- horn,  e^r.  are  fugitive,  and  of  an 
exceeding  ftrong  fmell;  either  the  chymifts   erroneoufly  afcribe    all- 
odours  to  fulphurs,  or  that  fuch  falts  confift  of  fome  oily  parts  welb 
incorporated  with  the  faline  or^es.     And  the  like  conjefture  1  have,  al- 
fo,  made  as  to  fpirit  of  vinegar;  which,  tho'  the  chymifts  think  oi:e 
of  the  priwples.  of  that,  body  ;aadtho^  bding^  an  acid  Ipirity^it  leems 
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Q^mifin.  ^  ^  much  lefs  of  kin,  than  yolatile  (alts,  to  fulphurs ;  yet  not  to 
^^  ^  *  mention  its  piercing  fmell,  which  I  know  not  with  what  congruity 
the  chymifis  will  deduce  fromialt;  I  wonder  they  have  not  taken 
notice  of  what  their  own  Tyrninium  thytmcum  teache%  concerning  the 
difiillation  of  Succharum  Satunti  ^  out  of  which,  Begwnm  afTures  us,  that 
he  difiiird,  befides  a  very  fine  l^iit,  no  lefs  than  two  oils ;  the  one 
blood- 
the 

I  have 

diftiird  without  addition,  yield  feme  oil,  I  find  by  experience.  I 
know  the  chymifis  will  be  apt  to  pretend,  that  chefe  oils  are  but  the 
volatilizM  fuiphur  ot  lead^  and  will,  perhaps,  argue  it  from  what  Beguinm 
relates,  that  when  the  diftillation  is  ended,  you  find  a  Caput  morhmm 
extremely  black,  and  good  for  nothing  -,  as  if  the  body,  or  at  leafl^ 
the  chief  part  of  the  metal  it  leif,  were,  by  the  diftillation,  carritd 
over  the  helm.  But  as  Sacchamm  &tturmy  is  a  kind  of  magiflery,  made 
only  by  calcining  lead  per  fcy  diflblving  it  in  diftill'd  vinegar,  and 
cry ftally zing  the  Iblution^  I  found,  upon  examination,  the  Qiput  mm^ 
tuumy  flighted  by  Begmrmsy  to  be  fo  undeferving  the  charafter  he 
gives  it,  that  1  venture  to  &y,  this  oil  either  formerly  concurr'd  to 
conftitute  the  fpirit  of  vinegar,  (b  that  what  pafies  fbr  a  chymical 
principle,  may  yet  be  further  refbluble  into  diftinft  fubftances ;  or  that 
Ibme  parts  of  the  fpirit,  together  with  others  of  the  lead,  may  conm 
ftitute  a  chymical  oil,  which,  therefore,  tho'  it  pais  for  homogeneous, 
may  be  a  compound  body  ;  or  at  leaft,  that  by  the  adion  of  the 
difliird  vinegar,  and  the  calx  of  lead,  one  upon  tlie  other,  part  of  the 
liquor  may  be  tranfmuted  from  an  acid  Ipirit  into  an  oil. 

Chymifts  muft,  alfo,  confefs,  that  in  the  £pirit  of  wine  perfeftly 
dephlegmM,  or  other  fermented  liquors,  that  which  they  call  the 
fuiphur  of  the  concrete,  lofes  by  fermentation,  that  property  of  oil, 
(which  the  chymifts  likewife  take  to  be  the  true  fuiphur  of  the  mix- 
ture,^ of  being  immifcible  with  water.  And  if  we  credit  Hdmonty  a 
pound  of  the  pureft  fpirit  of  wine,  may  barely,  by  the  help  of  fait  of 
tartar,  be  relblv'd  or  tranfmuted  into  fcarce  half  an  ounce  of  £alt,  and 
as  much  elementary  water,  as  amounts  to  the  remaining  part  of  the 
weight.  And  it  may  be  doubted,  whether  that  fixM  and  alkaline 
fait,  which  is  fo  uiianimoufly  agreed  on  to  be  the  laline  principle  of 
incinerated  bodies,  be  not,  as  'tis  alkaline,  a  produftion  of  the  fire.  For, 
tho^  the  taft  of  tartar  feems  to  argue,  that  it  contains  a  fait  before 
it  be  burned  5  yet  that  fait  being  very  acid,  has  a  quite  different  taft 
from  the  lixiviate  fait  of  calcined  tartar.  And  tho'  it  be  falfly  ob- 
jefted  apainft  the  chymifts,  that  they  obtain  all  the  falts  they  make, 
by  reducing  the  body  they  work  on  into  aflies,  with  violent  fires  \  yet 
this  volatile  fait  greatly  differs  from  the  fix'd  alkaline  fait  I  fpeak 
of,  which  feems  not  producible  by  any  known  way  without  incinera- 
tion.   Tis  not  unknown  to  chymifts,  that  quick^filver  may  be  preci- 

pated. 
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pated,  without  addition,  into  a  dry  powder,  that  remains  fo  in  water,  Chymifiry.-. 
And  lome  eminent  men  among  them  teach,    that  merely  by  the  fire, 
quick-filver  may,  in  convenient  veffels,  be  reduced  into  a  thin  liquor, 
like   water,   and  mifcible  with  it.    So  that  by  the   bare  aftion  of  the 
fire,  'tis  poffible,    that  the  parts  of  a  mix'd  body,  Ihould  be  lb  diJP- 
pos'd,   after  new  and  different  manners,  that  it  may  be  fometimes  of 
one    confiftence,    and    fometimes   of  another  ^     and    in   one  ftate  be 
difpos'd  to  mix  with  water,   and  in  another  not.    I  could  alfb  fhew^ 
that  bodies,  from  which,  a-part,  chymifts  cannot  obtain  any  thing  com- 
buftible,  may,   by  being  alfociated  together,  and  by  the  help  ot  the 
fire,  afford   an  inflammable  fubftance  j    and  that,    on  the  other  fide,. 
*tis  poflible  for  a  body  to  be  inflammable,  tho'  it  would  very  much 
guzzle  an  ordinary  chymift,    to   fejjarate  an  inflammable  ingredient 
from  it :    wherefore,  fince  the  principles  of  chymifts,    may  receive 
their  denomination   from  qualities,.,  which:  it  often  exceeds   not  the 
power  of  art,  nor  always  that  of  the  fire,  to  produce  ^  and  fince  fuch 
qualities  may  be  fdund  in  bodies  that  differ  fo  much  in  other  quali^ 
ties  from  one  another,  that  they  need  not  be  allow 'd  to  agree  in  that 
pure  and  fimpla  nature,  which  principles  ought  to  have  •,  it  may  juftly 
be  fufpefted,  that  many  produftions  of  the  fire,   ftiewM  us  by  chy^- 
mifts,  as  the  principles  of  the  concrete  that  afforded  them,   may  he 
but  a  new  kind  of  mixM  bodies.    And  tho'  ParacelftOy  andfome  of  his 
followers,  have  ventured  to  teach,, that  not  only  the  bodies  here  below,, 
but  the  elements  themfelves,  and  all  the  other  parts  of  the  univerfe, 
are  composed  of  fait,  fulphur,  and  ipercury  •,  yet  the  learned  Scft-Acrtusy^ 
and  all  the  more  wary  chymifts,  have  reje£led  that  conceit;  and  do,, 
many  of  them,  confefs,  that  the  tria  p-ima  are  each  made  up  of  the  four 
elements ;  whilft  others  of  them  make  earth  and  water,    concur  with 
fait,  fulphur  and  mercury,    to  the  conftitution   of  mixM  bodies*-  So 
that  one  fort  of  thele  chymifts,    notwithftanding  the  fpecious  titles 
they   give  to  the  produftions  of  the  fire,    do  in  effeft  grant  what  I^ 
co:itend  for.     And  of  the  other  fort,  I<iemand,  to  what  kind  of  bodies  • 
the  phlegm  and  earth,  to  be  met  with  inchymical  refolutions,  are  to 
be  referr'd?    For  either  they  muft  fay,  with  Paractlfus^    tho'  againft: 
their  own  conceflions,  as  well  as  againft   experience,    that  thefe  are 
alfb  composM  of  the  tria  frima^   whereof  they  cannot  feparate   any. 
one  from  either-,    or  elfe  they  muft  confefs,  that  two  of  the  vafleft- 
bodies  here  below,  earth  and  water,  are  neither  of  them  compos'd  of' 
the  tria  prima '^  and  that  confequently  thofe  three  are  not  the  univer- 
lal  and  adequate  ingredients  of  all  fublunary,  nor  even  of  a^H  mixM 
bodie*^.    The  chief  of  thefe  chymifts,  I  know,   reprefent,    that  the' 
the  diftinft  fubftances,    into  which  they  divide  mix'd  bodies  by  the 
fire,  are  not  pure  and  homogeneous*,  yet  fince  the  four  elements,,  in- 
to which  the  AriftoteliMs  refolve  the  like  bodies  by  the-  feme  agent, 
are  not  fimple  neither ;  'tis  as  allowable-for  the  chymifts,  to  call  the 
ooe  principles^,  as:fo£.the.?/risfrfMiM;;tacaU^t^  fince 
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Chymiftry.  in  both  cafes,  the  name  is  grounded  only  upon  the  predominancy  of 

them.  This  argument  indeed  is  ot  height  againft  the  jirifiotelians^ 
but  affefts  not  me,  who  look  upon  no  body  as  a  true  principle  or 
element,  that  is  not  perfeftly  homogeneous-,  but  further  refoluble  into 
any  number  of  diftindt  fubltances,  how  fmall  foever.  And  as  for  the 
chymifts  calling  a  body  fait,  fulphur,  or  mercury,  upon  pretence, 
that  the  principle  of  the  fame  is  predominant  in  it;  this  is  an  ac- 
knowledgment j  that  thefe  produftions  of  the  fire  are  yet  compounded 
bodies;  iho'  whilft  this  is  granted,  it  is  affirm'd,  that  the  reputed 
lait,  fulphur,  or  mercury,  principally  confifts  of  one  body,  that  de- 
ferves  the  name  of  a  principle.  But  how  do  chymifts  make  it  appear, 
that  there  are  any  fuch  primitive  and  iimple  bodies  as  thoie  we  are 
fpeaking  of,  fmce  'tis  confelsM,  that  thefe  are  not  fuch?  And  if  they 
pretend  to  prove  this  affertion  by  reafon,  what  becomes  of  their  con- 
fident boafts,  that  they  can  convince  our  eyes,  by  manifeftly  fhewing, 
in  any  mix'd  body,  thofe  fimple  fubftances  they  pretend  them  to  be 
composM  of? 

It  may,  indeed,  be  plaiifibly  reprefented  in  favour  of  the  chymifts, 
that,  as  'tis  evident  much  the  greater  part  of  any  thing  they  call  fait^ 
lulphur,  or  mercury,  is  really  ilich  j  it  would  be  very  rkid  to  deny 
thofe  fubftances  the  names  afcribed  them,  only  becaufe  or  Ibme  flight 
mixture  of  a  different  body.  But  fince  'tis  to  experience  that  tney 
appeal,  v/e  muft  not  take  it  for  granted,  that  the  diftill'd  oil,  for 
inftance,  oF  a  plant,  is  chiefly  composed  of  the  pure  principle  calPd 
fiilpliur,  till  they  have  given  us  an  oailar  proof,  th^t  there  is  in  that 
fort  of  plant  liich  an  homogeneous  fulphur.  For,  as  for  the  Ipecious 
argument  which  is  drawn  from  the  refemblance  betwixt  the  produftions 
of  the  fire,  and  the  refpeftive  jiriftotelian  elements,  or  chymical  prin- 
ciples, by  whofe  names  they  are  called^  the  queftion  is  not,  whe- 
ther there  be  obtained  from  mixed  bodies,  certain  fubftances,  that 
agree  in  outward  appearance,  or  in  fome  qualities,  with  quick-fitvcr, 
biimftonc,  &c.  bur,  whether  all  bodies,  confefsM  to  be  perfeftly 
•mixed,  were  com  poled  of,  and  are  refoluble  into  a  determinate  num- 
ber ot  primary,  unmix'd  bodies.  It  will  not  prefently  follow,  that 
bccaufc  a  produftion  of  the  fire  has  fome  affinity  with  the  greater 
•maiTcs  of  matter  here  below,  therefore  they  are  of  the  fame  nature, 
rnd  dcferve  the  fame  name^  for  the  chymifts  are  not  content,  that 
ibme  fhould  be  Icok'd  upon  as  a  parcel  o-'  the  element  of  fire,  tho' 
it  be  hot,  dry,  and  atlive  \  becaule  it  wants  fome  other  qualities  bc- 
lcn'j;ini^.  to  the  nature  oT  elementary  lire.  Kor  will  they  fuffcr  the 
1  cn'pat'Ctics  to  call  aihes,  or  quick-lime,  earth,  notvvithftanding  the 
great  lil.encfs  between  them  j  bccaufe  they  are  not  taftlefs,  as  elemen- 
tary earth  ought  to  be  :*  but  if  it  be  demanded,  what  it  is  that  all 
the  chymical  analyfes  of  bodies  do  prove,  if  they  prove  not  that 
they  ccnfrft  of  the  three  principles,  into  which  the  tire  refolves 
them  ?    I  anfwer,  that  Ibme  mixed  bodies,  included  in  clofc  veifels, 

are 
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•are  refol vable  into  fevcral  fubftances,  different  in  fome  qualities,  but  Chymijlry. 

principally  in  conliftence  j   fo  that  out  of  moft  of  them  may  be  ob-  c/^W-^ 

tained  a  fixed  fubftance  •,  partly  faline,  and  partly  infipid  ^  an  unftuous 

liquor,  and  another  fluid,  or  more,  that,  without  being  unftuous,  have 

a  manifeft  taft    Now,  if  the  chymifts  will  agree  to  call  the  dry  and 

lapid  fubftance,  faltj  the  un£Vuous  liquor,  liilphurj   and  the  other, 

merairy  ^  I  Ihall  not  quarrel  with  them  for  it.    But  if  they  will  tell 

me,   that  fait,    fulphur,  and  mercury,  are  fimple  and   primary    fiib- 

ftances,    whereof   each   mixed    body  was  aftually  compounded,   and 

which  were  really  in  it  antecedent  to  the  operation  of  the  fire  j  they 

muft   give  me  leave  to  doubt,    whether  their  experiments  prove  all 

this.    And  if  they  will  alfb  tell  me,  the  fiibftances  their  analyles  afford 

them,  are  pure  and  iimilar,  as  principles  ought  to  be ;  they  muft  give 

me  leave  to  credit  my  own  f^ifes,  and  their  own  confeflions,  before 

their  bare  affertions.    But  as  an  element,  or  principle,  ought  to  be  per- 

ftftly  fimilar  and  homogeneous ;  there  is  no  juft  caule  why  1  fhould 

rather  give  a  body  propofed,  the  name  of  any  particular  element  or 

principle,   becaufe  it  has  a  refemblance  to  it  in  Ibme  obvious  quality  ; 

lather  than  deny  it  that  name,  upon  account  of  feveral  other  qualities 

wherein  it  is  unlike. 

The  chymifts  will  not  allow  to  the  jirifioteliofis^  that  the  fait  in  afhes    that  tie  cbf* 
ought  to  be  called  earth ;  tho'  the  faline  and  terreftrial  parts  correfpond  rnUal  printim 
in  weight,  in  drynefs,  in  fixednefs,  and  flifibility  •,    only  becaulb  the  ^^^J  ^^J^  f^J^ 
one  IS  fapid  and  diffoluble  in  water,  and  the  other  not :    befidcs,  we  ^'j^^^re,  fhofm 
fee  that  fapidnefs  and  volatility  denominate  the  chymifts  mercury  or  infsitt. 
fpirit  i   and  yet  how  many  bodies  may   agree  in  thofe  qualities,  and 
ftill  have  very  different  natures,   and  numerous,  difagreeing  qualities? 
For,  not  only  fpirit  of  nitre,  j4(fU4  fortUy  fpirit  of  fait,  oil  of  vitriol, 
Ipirit  of  alum,   Ipirit  of  vinegar,  and  all  faline  liquors,   diftilled  from 
animal  bodies  •,   but  all  the  acetous  fpirits  of  woods,  freed  from  their 
vinegar,  and  many  others,  muft  belong  to  the  chymifts  mercuiy ;  tho' 
it  appear  not  why   fome  of  them    ftiould    rather    be  comprehended 
under  one  denomination,  than  the  chymifts  fulphur   or  oili^  for  tlicir 
dHlilled  oils  are  alfo  fluid,  volatile,  and  fapid,  as  well   as  their  mer- 
cury.    Kor  is  it  neceffary    that  their  fulphur  fliould  be  unftuous,  or 
diffoluble    in  water  •,    fmce  they  generally  refer  fpirit  of  wine  to  ful- 
phurs  •,    tho'  that  fpirit  be  not  unftuous,  and  w'll  readily  mix  with 
water.    So  that  bare  inflammability  muft  conftitute  the  effencc  of  the 
chymifts  fulphur  ^    as  the  contrary,    joined  with  any  taft,    entitles  a 
diftiird  liquor  to  be  their  mercury.    Now,  fmce  fpirit  of  n-trc,   and 
fpirit  of  hartfhom,  will  boil  together,  hif*?,  and  throw  up  one  another 
into  the  air  ;    which  the  chymifts  make  figns  of  gi*eat  antipathies  in  the 
nature  of  bodies  ^  fince  1  have  obtained  tv/o  forts  of  oil  from  the  fame  . 
parcel  of  human  blood,  that  would  not  mix  with  one  anr>ilier ; .  and 
fince  I  have  met  with  feveral  examples  of  the  contrariety  of  bodies, 
whidh,  according  to  the  chymiflrs,  muft  be  huddled  up  together  under 
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hjmijlrj^  one  denomination^    I  leave  it  to  be  confider'd,  whether  luch  a  multi- 
tude of  fubftances^    as   may  agree  in  thefe  flight  qualities,  and  yet 
dilagree  in  others  more  confiderable,  delcrve  to  be  call'd  by  the  name 
of  a  principle  •,  rather  than  to  have  fiich  apptHations,  as  may  diftin-* 
guiih  them  in  name,  from  the  bodies  they  no  way  refemble  in  nature^ 
And  hence  alfo,    by  the  way,   'tis  not  unreafonable  to  diftruft  the 
chymiftg.  method  of  arguing  •,    when,   being  unable  to  Ihew,   that  a 
liquor  is^  for  example,  purely  faline,.  they  prove,  that,  at  leaft,  fait 
is    the  ]^edominant    principle     therein  j     becaule   the  propofed  fub-- 
fiance   is  ftrongly   tafted,   and  all  taft  proceeds  from   Ihlt-    whereas 
thofe  fpirits,   lucli.  as  that   of  tartar,    of  hartfliorn,    and  the  Iikc>, 
which    are  reckoned  to   be  the  mercuries  of  the  bodies  that  afford 
them,   have  manifeftly  a  ftVong  and*  piercing  taft  i   as  has  the  Ipirit 
of  box,  even  after  the  acid  liquor  that  concurred  to  compofe  it,  hath. 
been  feparated    from    it.      And,   indeed,    if  taft  belong   not   to  the- 
fpirit,  or  mercurial  principle  of  vegetables,  and  animals,  I  fcarce  know 
how  it  will  be  diftjngtiilh'd  from  their  phlegm  *,  fince  by  the  abfence. 
of  inflammability,    it  muft  be  diftinguim  d  from  their  fulphur.    And. 
here  agaiiij   we  have  another  example  of  the  inaccuracy  of  the  chy^ 
mical  doftrine  5  fince  not  only  the  fpirits  of  vegetables  and  animals^ 
but  their  oils,  are  very  ftrongly  tafted.    Nay,    a  skilfiU   and  inquifi-- 
tive  perfon,   who  made    it  his  bufinefs,    by  elaborate  operations,    to-.. 
depurate  chymical  oils,  and  reduce  them  to  an  elementary  fimplicity^ 
informs  me,  that  he  never  was  able  to  make  them  taftlefs  ^  whence 
I  might  infer,  that  the  proof  which  chymifl:s  confidently  give  us,,  of 
a  body's  being  faline,  is  fo  for  from  demonftrating  the  predominancy,^ 
that  it  does  not  clearly  fhew  fo  much  as  the  prefence  of  the  faline 
principle  in  it.    Again  •,  volatile  fait  of  hartfhomj  of  amber,  of  blood, 
&c.  are  very  ftrongly  fcented  ^     notwithftanding  that  mofl   chymifts. 
deduce  odours  from  fulphur  ^  and  from  them  argue,  the  predominancy 
of  that   principle    in  the    odorous  body.      Thefe    things  being    thus 
premis'd^  we  may  the    better  oblerve,    how   diflimilar   each  of  thofe. 
bodies  are,    which  the  chymifts  call   the  falts,.  the  fulphurs,   or  the- 
mercuries  of  the  bodies    which    yield   them  ;     as  if  they   had   all  a.- 
natural  fimplicity,   and  identity  of  nature^  whereas  falts,  for  inftancc, 
if  they    were  all  elementary,    would   differ  as  little    as  the  drops   of 
piire  and  fimple  water.     'Tis  known,,  that  both  chymifts  and  phyfi- 
cians  afcribe  to  the  fix'd  falts  of  calcined  bodies,  the  virtues  of  their 
concrercs  V  ""d,  confequently,  very   different  operations.      So   we  find- 
the  alkali    of   wormwood,    much    commended   in   diftcmpcrs   of  the 
ftomach ;  that  of  eye-bright,  in  a  weak  fight  \  and   that  of  guaiacum,., 
in  the  venereal  difeafe.      And  tho'  I  have  long  thought,    that  thefe 
alkaline  falts  are,  for  the  moft  part,  very  nearly  allied  to  each  other;: 
and  retain-  very  little  of  the  properties  of  the  concretes,,  whence  they  • 
were  Jepa rated  V  yet  I.  have  obferved    at  the  glafs-houfe,,  that  fome- 
times-  the.  metal  proves  ctf  a.  very  different:  colour,^  and  a  fomewhac: 

different- 
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different    texture  *,   which    the  moil  skilful  workmen  impute  to  the  Chymiftry. 
alhcs  of  fome  certain  kind  of  wood  ^    as  having  obferved   the  bafer  < 
fort  of  glafs  to  be  frequently  produc'd,    when  they   had   employed 
luch  aflies  ^    which,  therefore,  they  fcruple    to  make  uft  of,   if  they 
luiow  it.    I  remember,  alfo,  that  an  induftrious  man  of  my  acquain- 
tance,   having  bought  a  vaft  quantity    of  tobacco-ftalks,  to  make  a 
fix'd  fait  with,   I  went  to   fee,   whether  that  plant,   which  lb  much 
abounds   in    volatile   fait,    would   afford   a  peculiar   kind    of  alkali  j 
and  found,  that  in  the  lixivium  thereof,  it  was  not  neceflary  to  eva- 
■jporate   all   the  liquor  as  ufual ;   but  the  fixed  fait  fhot  into  figured 
cryftals,  almoft  as   nitre,  or  fal-armoniac,   and  other  uncalcin'd  falts 
uuially  do.     And  fixed  fait  of  urine,  l>rought   by  depuration  to  be 
very  white,  I  have  perceived  it  tall  not  unlike  to  that  of  common  felt, 
and  very  different   from  the  general  cauftic,   lixiviate  tails  of  other 
falts,    made  by  incineration.    However,  I  am  ftill  inclined  to  think, 
that  moft  chymifts,  and  many  phyficians,  inconfiderately,  and  with- 
out warrant   from   experience,    afcribe  the    virtues  of  the  concretes, 
^xpofed  to  calcination,  to  the  falts  thereby  obtained.    And,   therefore, 
to  fhew  the  difparity    of  falts,   1  Ihall  obferve  the  apparent  difference 
betwixt  the  vegetable  fixed  falts,  and  the  animal,  volatile  ones  ^   as, 
for  example,  betwixt  fait  of  tartar,   and  fait  of  hartihorn  i  whereof 
the  former  is   fo  fixed,   that  it  wiH  endure  a  violent  fire,   and  ftand 
in  fiifion,  like  a  metal ;   whilft  the  other  will  fly  aw^y  in   a  gentle 
heat,  as  eafily  as  fpirit  of  wine.    And  even  among  the  volatile  falts, 
there  is  a  confiderable  difference  ;  as  appears  hy  the  diftinfl:  properties 
of  fait  of  amber,  for  inftance,   fait  of  urine,  fait  of  man's  skull,  &c^ 
And  this  diverfity  of  volatile  falts,   is  fometimes  difcemible,  even  to 
the  eye,  in  their  figure.     For  the  fait  of  hartfhom  will  adhere  to  the 
receiver,  in  the  form  almofl  of  a  parallelopipid ;  and  of  the  volatile 
fait  of  human   blood,    I  have  feen    many   grains    of  a   rhomboidal 
figure  i  tho'  I  dare  not  undertake,  that  the  figures  of  thofe,  or  other 
falinc  cryllals,  will  be  always  the  fame,  whatever  degree  of  fire  is  employ- 
ed to  force  them  up  •,  or  how  haflily  foever  they  have  been  made  to 
convene  in  the  liquor ;  in  the  lower  part  of  which  1  have  ufually  obferv'd 
them,  after  a  while,  to  fhoot.      And  tho',  as  I  lately  faid,  I  feldom 
found    any    difference,    as    to    medical  virtues,    in    the    fixed    falts 
of    feveral    vegetables,     they     having    generally    agreed,     in    being 
diaphoretic  and  deobflruent  •,    yet  Helmont  informs  us,   that  there  is 
this  difference  betwixt  the  faline  fpirit  of  urine,    and  that  of  human 
blood,  that  the  former  will  not  cure  the  epilepfy,  as  the  latter  wilk 
Of  the  efficacy  alfo,  of  the  fait  of  common  amber,  againfl  the  fame 
dileafe    in    children,    I  have   feen  inflances.     And  when    I  confider, 
that    to    obtain  thefe   volatile  falts,     there  is    not  requifite  fiich  a 
dcftruftive  violence  of  the  fire,    as  to  produce   thofe    falts  made  by 
incineration*,  I  am  the  more  ready  to  conclude,  that  they  may  differ 
from  one  another,  and,  confequently,  recede  from  an  elementary  fimpli- 
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Chjmifirj^.  city..   And  I  have  found  luch  various  chyjnical  diftinftions  of  falts, 
^/f^V'Ni^  that  I  cannot  but  fay,  the  chymifts  give  themfelves  a  flrange  liberty, 

to  call  concretes  by  that  name  j  which,,  according  to  their  own  rales, 
are  to  be  look'd  upon  as  very  compounded  bodies  ^  fo  that  among 
thofe  very  falts  which  feem  elementary,  becaufe  produced  upon  the 
analyfis  of  the  bodies  that  yield  them,  there  is  not  only  a  vifible 
difparity,  but  a  manifeft  contrariety  j  as  is  evident  in  the  ebullition 
and  hiffing  that  enfue,  vrfien  the  acid  fpirit  of  vitriol,  for  inftance, 
is  poured  upon  pot-aihes,  or  fait  of  tartar.  And  not  only  the  fame 
body  may  have  two  falts  of  a  contrary  nature,  as  happens  irr  the 
Ipirit  and  alkali  of  nitre  •,  but  from  it  there  may,  without  addition, 
1^  obtained  three  different,  vifible  falts.  For  in  urine  there  is  a  vola- 
tile and  cryftalline  lalt,  a  fixed,  felt,  and  a  kind  of  fal-armoniac,  or 
fuch  a  fait  as  will  lublime  in  the  form  of  a  fait-,  and  therefore  is  not 
fixed,  tho'  far  from  being  fo  fligitive  as  the  volatile  lalt,  from  which 
it  feemed  alfo  otherwife  to  differ.  I- have,  indeed,  fufpefted,  that  this 
may  be  a  proper  fal-armoniac,  compounded  of  the  volatile  fait  of 
urine,  and  tlie  fixed  one  of  the  fame  liquor.  And  for  an  ocular 
proof  of  the  difference  betwixt  the  fixed  and  volatile  fait  of  wood, 
I  devifed  the  following  experiment.  I  took  a  ftrong  folution  of 
common  Fenetian  fublimate,  made  in  fair,  water,  and  a  clear  lixivium 
of  wood  alhes-,  then,  on  one  part  of  tiie  former  folution^  dropping 
a  little  of  the  latter,  the  liquors  prefently  turned  of  an  orange  colour  j 
but  to  another  part  of  the  clear  folution  of  fublimate,  putting  fomc 
of  the  volatile  fait  of  wood  j  the  liquor  immediately  turned  white, 
almoft  like  milk  j  and,  after  a  while,  let  fall  a  white  fediment,  as 
the  other  did  a  yellow  one.. 
1$  fiil^krf  This  difparity  i?^  alfo.  Very  remarkable  in  the  feparated  liilphursi 
mr.tbymieal  or  chymical  oils  of  things.  For  they  contain  fo  much  of  the  fccnt, 
^^''  taft,  and  virtues  of  the  bodies  whence  they  were  drawn,  that  they 

feem  to  be  but  the  material  frame  of  their  concretes.    Thus  the  oils 
of  cinnamon,  cloves,  c^c.  appear  to  be  but  the  united  aromatic  parts 
of  thofe  bodies.     And  'tis  a  known  thing,  that  oil  of  cinnamon,  and 
oil  of  cloves,  with  that  of  feveral  woods,  will  firvk  to   the  bottom  of 
water  •,  whilfl:  thofe  of  nutmegs,  and  feveral  other  vegetables,  fwira 
upon  it. .  Oil  of  rofes  fwims  at  the  top  of  water,  in  the  form  of  a 
white  buttery  which  1  remember   not   to  have  obferved  in  any  other 
oil,  drawn  in  an  alembic  \  yet  there  is  a  way  by  which  I  have  feen  it 
liirprizingly  brought  over,  in  the  form  of  other  aromatic  oils.    In  oil"  of 
anifeeds,    which   I  drew  both   with    and  without  fermentation,   I  ob^ 
ferved  the  whole   body  of  the  oil,  in  a  cool  place,  to  thicken  into 
the  confiftence  and  appearance  of  white  butter  •,  which,  with  the  leaft' 
heat,,  relumed  its  former  liquidity.      In  the  oil  of  olive,  drawn  over 
iu  a,  retort,    I  bave^  likev/dfci    more  than -once  feen^  a  fpontaneous 
coagulation  in  the  receiver  y  and  thus  congealed,,  it  has  a  ftrangely  je^- 
nitrating  fceot^.  a3  if.  it  would .  pjerforate:  the  nofe^that  approached*  it; , 
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The  like  pungent  odour  1  alfo  obferv'd  in  the  diftiU'd  liquor  of  com-  Chymijlfh 
mon  fope,  which,  forced  over  from  ndniumj  has  afforded  an  oil  moft  \  ' 

admirably  piercing.  And  he  muft  be  a  great  ftrarfger,  both  to  the 
writings  and  preparations  of  chymifts,  who  fees  not  in  the  oils,  they 
difiil  from  vegetables  and  animals,  a  coniiderable  and  obvious  diffe- 
rence. Nay,  from  the  lame  animal  or  vegetable,  there  may  often  be 
extradied  oils  of  natures  greatly  different. 

I  took  a  pound  of  anileeds,  grofly  bruiled,  and  caused  them  to  be 
put  into  a  very  large  glafs  retort^  almoft  filfd  with  fair  water  •, .  and 
placing  this  retort  in  a  land  furnace,  a  very  gentle  heat  was  admi- 
niftred,  during  the  firft  day,  and  a  great  part  of  the  fecond,  till  the 
water  coming  over,  had  brought  with  it  moft  of  the  volatile  and 
aromatic  oil  of  the  feeds  j  then,  increafing  the  fire,  and  changing  the  - 
receiver^  L  obtained,  befides  an  empyreumatical  fpirit,  a  quantity  of 
aduft  oil,  whereof  a  little  floated  upon  the  fpirit ;  but  the  refl  was 
more  heavy,  and  not  eafily  feparable  from  it.  And  tho'  thel'e  oils 
were  very  dark,  and  fmell'd  fo  ftrongly  of  the  fire,  that  their  odour 
did  not  betray  from  what  vegetable  they  had  been  forc'd  j  the  other 
aromatic  oil  was  enrich'd  with  the  genuine  fitiell  and  taft  of  theconcretej . 
and  fpontaneoufly  coagulated  into  a  white  butter.  There  is  another  Ibrt 
of  bodies,  which,  tho' not  obtained  by  diflillation,  many  chymifts  call 
fulphurj  being,  for  the  moft  part,  high  colour'd,  as  diffolv'd  fulphur-s 
ufually  are :  but  efpecially,  becaufe  they  are  generally  abftratted  and 
feparated  from  the  reft  of  the  mafs  by  fpirit  of  wine-,  which  liquor,  . 
thofe  men  fuppofing  to  be  fulphureous,  they  conclude,  that  what  it 
works  upon  and  abftrafts,  muft  be  a  fulphur  alfo.  And  upon  this 
account,  they  prcfume  that  they  can  feparate  the  fulphur  even  of  mi* 
nerals  and  metals  •,  from  which,  'tis  known,  they  cannot,  by  fire  alone^ 
obtain  it.  But  if  thefe  fequeftred  fubftances,  were  indeed  the  lulphurs 
of  the  bodies  whence  they  are  drawn,  there  would  as  well  be  a  great? 
difparity  betwixt  chymical  fulphurs,  obtained  by  fpirit  of  wine,  as  t 
have  already  fliewn  there  is  betwixt  thofe,  obtain'd  by  diftillation, 
in  the  form  of  oils^  for  'tis  plain,,  that  in  tinftures,  drawn  from  ve- 
getables, if  the  fuperfluous  fpirit  of  wine  be  diftilfd  off,  it  leaves  at 
the  Bottom  the  thicker  fubftance,,  which  chymifts  call  the  extraft  of 
the  vegetable.  And  that  thefe  extracts  are  endowed  with  very  diffe-- 
rent  qualities,  according  to  the  nature  of  the  particular  bodies  that/ 
afforded  them,  is  freely  confefs'd  both  by  phyficiansr  and  chymifts. 

A^nd  here  too,  we  may  take  notice,  that  the  chymifts,  in  this  carfe,.; 
as  in  many  others,  allow  themfelves  to  abufe  words  ^    for  not^  agaiii< 
to  argue  from  the  different  properties  of  tinflures,  that  they' are  not- 
exadHy  pure  and  elementary  fulphurs^.  they  would, eafily-appear  nof 
to  be  io  much  as  fulphurs  ^  altho'welhould  allow- chymical  oils  to 
defer ve  that  name..  For,  however  in  Ibme  mineral tinttures,  the  natural 
fixednefs  of  the  body  exitrafted^,  does  not  alway^.fuffer  it,  to  be,,  with 
eafe.  farther,  refoluhie:  into > different,  fubftances ;..  yet  in  very-,  many  ex- 
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Chmiftry.  trafts,  drawn  from  vegetables,   it  may  very  eafily  be  manifefted,  that 
,  the  Iplrit  of  wine  has  not  fequeftred  the  fulphiireous  ingredient  from 
the   laline   and  mercurial  ones  •,   but  diffolv'd  the  finer  parts  of  the 
concrete,     and  united  it  felf  with  them  into   a  kind  of  magiftery ; 
which  therefore  muft  contain  ingredients,   or  parts  of  leveral  forts : 
for  we  fee,    that   the  ftoncs  which    are  rich  in  vitriol,   being  oftea 
drencliM  with  rain  water,    yield  thereto  a  fine  tranfparent  fubftance^ 
coagulable  into  vitriol-,  and  yet,  tho'  this  vitriol  be  readily  diffoluble 
in  water,  it  is  not  a  true  elementary  fait,  but  a  body  refoluble  into 
^ery  different  parts,   whereof  one   is  yet  of  a  metalline,  and  con{e-» 
quently  not-  of  an  elementary  nature.    We  may  confider  alfo,    that 
common  fulphur  is  readily  diffoluble    in  oil  of  turpentine,    the'  it 
abounds  as  well  in  fait  as  in  true  fulphur ;  witnefs  the  great  quantity 
of  faline  liquor  it  affords,  when  fet  to  flame  away  under  a  glafs  belL 
Kay,    I  have  with  the  iame  oil  of  turpentine  alone,  eafily  diflblv^d 
crude  antimony,  finely  powderM,  into  a  blood  red  balfam,  wherewith, 
perhaps,   confiderable  things   may  be  perform'd  in  furgery.    And  'tis 
not  unlikely,  that  fpirit  of  wine,  which,  by  its  pungent  taft,  and  Ibme 
other  qualities,    elpecially  its  being  reducible,  according   to  Helmom^ 
into  alkali  and  water,  ieems  to  be  as  well  of  a  faline,  as  of  a  fulphu- 
reous  nature,  may  well  be  fuppos'd  capable  of  diffolving  fubftances 
that  are  not  meerly  elementary  fulphurs,    tho'  perhaps  they  abound 
with  parts  of  kin  thereto.     For  I  find  that  Ipirit  of  wine  will  diilblve 
<7ww.  Lacca^  benjamin,   and  the  refinous  parts   of  jalap,   and  even  of 
guaiacum  •,  whence  we  may  well  fufpeft,    that  it    may  from    fpices^ 
herbs,  and  other  lels  compaft  vegetables,  extrafl:  not  perfefl:  fulphurs, 
but   miK'd  bodies.    And  to  put  this   paft  difpute,    there  is  many  a 
vulgar  extraft  drawn  with  fpirit  of  wine,  which  committed  to  diftil- 
Jation,   will  afford  liich  dilFerent  fubftances,    as  loudly  proclaim  it  to 
have  been  a  very  compounded  body.    Hence   we   may  juftly  fulpefl*, 
that  even  in  mineral  tinftures,  it  will  not  always  follow,  that  becaufe 
a  red  fubftance   may  be  drawn  from   a  concrete,    by  fpirit  of  wine, 
that  fubftance  is  its  true  and  elementary  fulphur.     And  tho'  fome  of 
thefe  extracts  may,  perhaps  be  inflammable,  yet  befides  that  others  are 
not  •,    and  befides     that    their   being   reduced    to  fuch  minutenefs    of 
parts,  may  much  facilitate  their  taking  fire  \    we  fee  that  common  ful- 


thern  countries,  where  fir-trees  and  pines  abound,  the  poorer  fo  t  of 
inhabitants  ule  long  fplin'ers,  of  thofe  refinous  woods,  to  burn,  inftead 
of  candles.  And  as  for  the  redncfs  to  be  met  with  in  fuch  folutions, 
I  could  eafily  fhew,  that  'tis  not  neceffary  it  fliould  proceed  from  the 
fulphur  of  the  concrete,  diffolv'd  by  the  fpirit  of  wine  ;  by  declarirg 
hcAv  much  chvmifts  deluie  themfelves  and  others,  thro' ignorance  of 
tlofe  other  caufes,  whereby  fpirit  of  wine,  and  other  menftrua,  may 
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acquire  a  red  or  fome  high  colour.    But  to  return  to  our  chymlcal  Chyrr^lf^-y, 
oils-,  fuppofing  they  were  exaftly  pure,  I  hope  they  would  only  hey\,jf'>f\^' 
as  the  beft  Ipirit  of  wine  is,    the  more  inflammable   and  deflagrable. 
And  therefore,    fince  an  oil  may  be,  by  the  fire  alone,   immedi uely 
turn'd  into  flame,   I  demand  how  this  can  be    a  primogeneaj  and  in- 
corruptible* body  •,  as  chymifts  would  have  their  principles  •,  fince  it  is  fur- 
ther refoluble  into  flame?  Which  whether  or  no  it  be  a  portion  ot  the 
element  of  fire,  as  an  jAriftotelian  would  conclude,    is  certainly  fome- 
thing  of  a  very  different  nature  from   a  chymical  oil  •,  fince  it  burns, 
and  ihines,   and  mounts  fwiftly  upwards-,   which  are  not  the  proper- 
ties of  a  chymical  oil,  whilft  it  continues  in  its  natural  ftate.     If  it 
be  objefted,  that  the  diflipated  parts  of  this  flaming  oil,  may  be  coU- 
lefted  again  into  oil  or  fulphur,  I  ask,    what  chymift  has  ever  done 
ft  ?   And   without  examining  whether   it  may   not  hence  be    as  well 
concluded,  that  fulphur  is  but  compafted  fire,  as  that  fire  is  but  dif- 
fusM  fulphur^  I  leave  it  to  be  confidered,  whether  it  may  not  hence- 
be  argued,  that  neither  fire,  nor  fulphur,  are  primitive,  undeftruilable 
bodies  -,  and  obferve,  that,  at  leaft,  it  hence  appears,  that  a  portion  of 
matter  may,    without   being    compounded  with  new  ingredients ;  by 
having  the  texture  and  motion  of  its  fmall  parts  changed,   be  eafily^ . 
by  the  means  of  fire,  endow'd  with  new  qualities,  more  dirterent  from 
what  it  had  before,  than  are  thofe  which  fuffice  to  difcriminate  the  : 
chymifts  principles  from  one  another.. 

We  are  next  to  confider,  whether  in  the  analyfis  of  mix'd  bodies,    jjfmenu^'hf^, 
that  which  chymiflis  call  the  mercurial  part  of  them,  be  uncom  pound-  or  Jpirit;.  . 
ed  or  no.     But  tho'  chymifts  unanimoufly  affirm,  that  their  refoluti- 
ons-  difcover  a  principle,  which  they  call   mercury  -,  yet  I  find  them 
to  give  fuch  ditferent  and  enigmatical  defcriptions  ofir,,thatI  know 
not  what  to  make  of  them.     Paracelfujy   and    many  of   his  followers,, 
call   that  mercury,  which  afcends  upon  the  burning  of  wood  -,35  the: 
Periparetics  take  the  fame  fmoke  for  air  ^  and  fo  feem  to  define  mercury 
by  volatility.     But  fince,  in  this  example,  both  volatile  lalt  and  ful-- 
phur  make  part  of  the  fmoke,  which  does,  indeed,  confift  both  of  phleg- 
matic and  terreftrial   corpufcle?,   this  notion  is  not  to  be  admitted. 
And  I  find  that  the  more  fober  chymifts  themfelves  difavow  it.    Yet : 
to  let  us  fee  how  little  clearnefs  we  are  to  expeft  in  the  chymifts,  i?^^- 
uim^y  even  in  his  Tyrocimum  chymicutHj  written  for  the   inftruftio!!- of  * 
novices, defines  mercury  thus.   "  Mercury,!'  fays  he^ *^is  that  acid^  per- 
meable,   penetrable,   etherial,    and  moft   pure  fpirit-,  from-  whence  .: 
proceeds  all  nutriment,  fenfe,  motion,  ftrength,  heat,  ^nd  prolonga-^  - 
^  tion  of  juvenile  years.''    Which  words  are  not  fo  much  a  definition  of '' 
it,  as  an  encomium-,  and  yet  Qitercet an  y  in  his  defcription  of  the  lame 
principle,  adds  to  thele^  feveral  other   epithet»^   But  both    of  them 
fpeak  inconfiftently  with,  the  chymical' principles..   For,  if  mercury  be 
an  add  Uquor,  either  the  hermetical'  philofophy.'  muft  err  in  afcribing  : 
air  tafls  to-. lalt  j.^telfe:  mercury;  mu&  not  be. a-  pdnciglej^but./ com- 
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Chjmtflry.  pounded  of  a  faline  ingredient,  and  fomewhat  elfe.    Libaviusy  tho^  he 
'  finds,  great   fault  with  the  obfcurity  of  what   the    chymifts   write, 

concerning"  their  mercurial  principle  •,  yet  gives  us  fuch  a  negative  de- 
fcriptiont)f  it,  as  Sennertusy  how  favourable  foever  to  the  triafrimay  is 
not  fatisfied  with.  And  this  Sennertus  himfelf,  tho'  the  learnedft  cham* 
pion  for  the  hypoftatical  principles,  frequently  complains  lof  the  un- 
fatisfaftorinefs  of  what  the  chymifts  teach  concerning  their  mercury, 
fiibftitutes,  inftead  of  the  defcription  of  X/fciv*KJ,  another,  which  ma- 
ny readers  know  not  what  to  make  of. 

But  fince  the  mercurial  principle,  that  arifes  from  diflilktion,  is 
unanimoufly  afferted  to  be  diftinft  ftom  the  fait  and  fulphur  of  the 
fame  concrete  j  perhaps  that  may  be  called  the  mercury  of  a  body, 
which,  tho'itafcend  in  diftillation,  as  the  phlegm  and  fulphur,  is  nei- 
ther infipid,  like  the  former,  nor  inflammable  like  the  latter  j  and 
therefore  may  be  term'd  fpirit  ^  which  is  now  very  much  made  ujfe 
of,  even  by  the  chymifts  of  our  times  •,  tho'  they  have  not  diftindly 
told  us  what  may  properly  be  calfd  the  fpirit  of  a  mix'd  body^ 

However,  what  the  vulgar  chymifts  mcanT^y  the  mercury  x^aQimafa 
and  vegetables,  confiftently  with  their  own  principles,  will  not  befo 
eafie  to  find  •,  for  they  afcribe  tafts  only  to  the  laline  principle,  and 
confequently  wou'd  be  much  put  to  it,  to  fhew  what  liquor  it  is,  in 
the  refolution  of  bodies,  that  not  beiqg  iilipid,  is  neither  inflammable, 
a^  oil  or  fulphur,  nor  has  any  taft.  And  if  we  ihouM  take  fpirit  ia 
tlie  ieiile  of  the  word  received  among  modern  chymifts  and  phyiicians, 
for  any  diftill'd  liquor,  that  is  neither  phlegm  nor  oil  j  the  appellation 
wou'd  yet  appear  ambiguous.  For, plainly,  that  which  firft  afcends  in 
the  diftillation  of  wine,  and  fermented  liquors,  is  generally,  as  well  by 
chymifts  as  others,  reputed  a  fpirit  :  and  yet,  pure  fpirit  of  wine  be- 
ing wholly  inflammable,  ought,  according  to  them,  to  be  reckoned 
the  Sulphureous,  not  the  mercurial  principle.  And  among  the  other 
liquors,  that  pals  under  the  name  of  fpirits,  there  are  feveral  which 
leem  to  belong  to  the  family  of  falts  \  fuch  are  the  fpirits  of  nitre, 
vitriol,  lea-fair,  &c.  And  even  the  fpirit  of  hartshorn,  being,  as  I  have 
try'd,  ill  great  part,  if  not  totally,  reducible  into  lalt  and  phlegm, 
nay  be  fufpefted  to  be  but  a  volatile  fait,  difguized  by  the  phlegm 
mix'd  with  it,  in  the  form  of  a  liquor.  But  if  this  be  a  fpirit 
it  manifeftly  differs  very  much  from  that  of  vinegar ;  the  taft  of  the 
one  being  acid,  and  the  other  fait ;  and  the  mixture  of  them,  in  cafe 
they  be  very  pure,  fbmetimes  occafioning  a  ftrong  elfervefcence.  And 
even  among  fuch  liquors  as  feem  to  have  a  better  title  than  thole  hi- 
therto mentioned,  to  the  name  of  fpirits,  there  appears  a  fenfible  diver- 
fity  :  thus  fpirit  of  oak,  for  inftance,  differs  from  that  of  tartar  •,  and  this 
from  that  of  box,  or  guaiacum.  And,  in  fhort,  even  thele  fpirits,  as 
well  as  other  difiill'd  liquors,  manifeft  a  great  difparity  betwixt  them- 
felves,  either  in  their  aftions  on  our  fenfes,  or  in  their  other  opera- 
tions. 

And 
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And  be/ides  this  dilparity,  to  be  met  with  among  thofe  liquors,  which  Cfjjmijlrj* 
the  moderns  call  fpirits,  and  taJce  for  fimilar  bodies  j  what  I  formerly 
faid,    concerning  the  fpirit  of  box-wood,  may  fliew,  that  fome  of  thole 
liquor5,  not  only  have  qualities  very  different  from  others  •,  but  may  be 
further  refolv'd  into  fubftances  different  from  each  other. 

And  fince  many  modern  chymifts,  and  other  naturalifts,  take  the 
mercurial  fpirit  of  bodies  for  the  lame  principle,  under  different  names  \ 
I  muft  obferve,  that  there  is  a  great  difference,con(picuous,  betwixt  all  the 
vegetable  and  animal  fpirits  I  have  mentioned,  and  the  pureft  ruaning 
mercury,  feparated  from  metals  \  which,  by  fome  chymifts,  that  feem 
more  philoibphers  than  the  reft,  for  diftintlion  fake,  call  Mcrcurius 
corporum.  Now  this  metalline  liquor  being  one  of  thofe  three  princi- 
ples, of  which  mineral  bodies  are  affirm'd  to  be  compos'd,  and  to  be 
refoluble  into*,  the  many  notorious  differences  betwixt  them  and  the 
mercuries,  as  they  call  them,  of  vegetables  and  animals,  will  allow  me 
to  infer,  either  that  minerals,  ^nd  the  two  other  forts  of  mix'd  bo- 
dies, confift  not  of  the  fame  elements;  or  that  thole  prmciples,  where- 
into  minerals  are  immediately  refolv'd,  which  chymifts,  with  great 
cftentation,  fliew  us,  as  the  true  principles  of  them,  are  but  fecondary 
principles,  or  mix'd  bodies  of  a  peculiar  fort,  which  muft  be  them- 
lelves  reduced  to  a  very  different  form,  to  be  of  the  fame  kind  with 
vegetable  and  animal  liquors* 

But  this  is  not  all  •,  for  tho'  I  formerly  ihewM  how  little  credit  is 
to  be  given  to  the  common  chyiriical  proceffes  of  extraiiing  the  mer- 
curies of  metals ;  I  will  now  add,  that  fuppofing  the  more  judicious 
arrifts  truly  affirm,  they  have  aftually  drawn  true  and  running  mer- 
cury from  feveral  metals ;  it  may  be  doubted  whether  fuch  mercuries 
do  not  as  well  differ  from  common  quick-filver,  and  from  one  another, 
.as  from  the  mercuries  of  vegetables  and  animals.  Clavcus  (peaking  of 
fome  experiments,  whereby  metalline  mercuries  may  be  fix'd  into  the 
nobler  metals,  *  adds,  that  he  means  the  mercuries  drawn  from  me- 
tals; becaufe  common  quick-filver,  by  reafon  of  its  exce/five  coldnefs 
and  moifture,  is  unfit  for  that  particular  kind  of  operation,  wherein, 
tho*  a  few  lines  before  he  prefcribes,  in  general,  the  mercuries  of  me- 
talline bodies,  yet  he  chiefly  commends  that  drawn,  by  art,  from  fil- 
ver.  And  he,  alfb,  tells  us,  he  himfelf  try'd,  that,  by  bare  coflion, 
the  quick-filver  of  tin,  or  pewter,  may,  by  an  efficient  caufe,  be  turn- 
ed into  pure  gold  -f-.    And  the  experienc'd  jtlcA-andcr  van  Suchtcn  fays. 

Vol.   III.  T t  that 


*  According  to  M.  H$mhtrg,  t  perfcft 
metal  is  nothing  but  very  pure  mercury, 
whofe  fmall  particles  arc  every  way  pier- 
ced and  filled  with  his  fulphureous  prin- 
ciple, or  the  matter  of  light,  which  links 
and  binds  the  whole  oufs  together,#See 


t  Gold,  according  to  M.  Homierg,  difFers 
firom  filver  in  nothing  but  in  having  the  glo- 
bules of  the  mercury,  whereof  it  confifts, 
peoetrated  through  and  through;  and  being 
more  fully  (aturated  with  the  fulphu- 
reous principle,  or  the  rays  of  light, 
which  more  plentifully  lodge  themfelves 

in 
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Cbnnifiry  ^^^^  ^y  ^  ^^Y  ^^  intimates,  may  be  made  a  mercury  of  copper,  not 
^g^^'V'^i^.  of  the  filver  colour  of  other  mercuiies,  but  green.    And  an  eminent 

perfon  lately  afTured  me,  that  he  had  more  than  once  feen  the  mer* 
cury  of  lead  fix'd  into  perfeft  gold.  And  asking  him,  whether  any 
other  mercury  wou'd  not  have  been  fo  chang'd  by  the  lame  opera- 
tions, he  afTured  me  it  wou'd  not. 

The  fulphur  of  antimony,  which  is  vehemently  emetic,   and   the 
flrongly  fcented  anodyne  fulphur  of  vitriol,  incline  me  to  think,  that 
not  only  mineral  fulphurs  differ  from  vegetable  ones,  but  alfb  from 
o::e  another  i  retaining  much  of  the  nature  of  their  concretes.    And 
Taracelfus^  in  fome  part  of  his  works,  declares,  that  different  bodies  af- 
ford different  fulphurs,  falts,  and  mercuries.  ^ 
'jtnd  mlf$  in      'Tis  alfo  obfervable,  that  thofe  bodies  which  chymifts  call  phlegm 
hUgm  Mnd      and  earth,  are  far  from  being  of  an  elementary  fimplicity.    Thus  we 
wrth.  fee,  the  phlegm  of  vitriol,  for  inftance,  is  a  very    effeftual  remedy 

againft  burns-,  and  1  know   a  very  famous  and  experienc'd  phyfician, 
whofe  unfufpefted  fecret  it  is    for  difcufSng  hard  and  obftinate  tu- 
mors.   The  phlegm  of  vinegar,  tho'  drawn  exceeding  leifurely  in  a 
digefling  furnace,  I  have  purpofely  made  tryal  of  j   and,   fometimes, 
found  it  able  to  extrafl  a  faccharine  fweetnefs  out  of  lead  •  and,  as 
,  1  remember,  by  long  digefiion,  I  difTolved  corals  in  it.    The  phlegm 
of  the  fugar  of  lead  is  faid  to  have  very  peculiar  properties :  many 
eminent  chymifts  teach  that  it  will  diffolve  pearls,  which  being  pre- 
cipitated by  the  Ipirit  of  the  fame  concrete,  are  thereby,  they  lay, 
rendered  volatile:  and  this  has  been  confirm'd  tome  by  the  ol  fir  vation 
of  a  perfon  of  great  veracity.    The  phlegm  of  wine,  and  indeed  of 
feveral  other  liquors  that  are  indifcriminately  caft  away  as  phlegm, 
have  qualities  that  make  them   differ,   both  from   meer  water,    and 
from  each  other  and  tho'  the  chymifts    call   the  Cafut   mortuum  :   of 
what  they  have  diftiU'd,  tirra  damnatd  ;  it  may  be  queftion'd,  whether 
or  no  thofe  earths  are,  all  of  them,  perfeftly  alike  j  and  it  is  fcarce  to 
be  doubted  but  that  tnere  are  fome  of  them  which  remain  yet  unre- 
duced to  no  elementary  nature.    The  afhes  of  wood,  deprived  of  all 
the  fait,  and  bone-alhes,  or  calcin'd  harts-horn,  which  refiners  chufe 
to  pake  tefts  of,  as  freeft  from  fait,  feem  unlike  ;  and  he  who  fhall 
compare  either  ofthefe  infipid  afhes  to  lime,  and  to  the  calx  of  talc, 
win,  perhaps,  fee  caufe    to  think  them  of  a  different   nature.    And 
it   is    evident  in  colcothar,    that  the    exafteft   calcination,  follow'd. 
by  an  exquifite  dulcification,  does  not  alway  reduce  the  remaining  bo- 
dy into  elementary  earth;  for  after  the  fait  or  vitriol  is  drawn  out, 
the  remainder  appears  to  be  a  mix'd  body,  rich  in  medical  virtues  j 


in  Its  pores, than  in  the  pores  of  (liver  ;  and 
from  hence  he  fuppofcs  gold  receives  its 
yellow  colour,  and  cxccfs  of  gravity. 
And  proceeding  upon  this  fuppofition,  he 


aftually  produced  gold  by  introducing  a 
large  quantity  of  fire,  or  the  rays  of  light, 
into  filver.     Sec  French  Memoirs^  j9.   1709. 

^  as 
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as  experience   has  inform'd  me :    and  Jngelta  Sala  affirms    it  to   be  Chymijiry. 
partly  reducible  into  malleable  copper,  which  to  me  feems  very  pro-  ^ 

bable  •,  for  having  put  Ibme  dulcified  colcothar  into  Jqua  fortis^  I  found 
the  liquor,  according  to  my  expeftation,  prefently  colour'd  as  highly 
as  if  it  had  been  an  ordinary  folution  of  copper. 


w  ^ 


SECT.    V. 

1  Think  I  have  fufficiently  provM,    that   thofe  diftinft   fubftances,  -^'^*/^/*' 
which  chymifts  obtain  from  mixM  bodies,  by  their  vulgar  diftilla- ^^  j'J^^^^^ 
tion,  are  not  gure  and  funple  enough,  to  deferve  the  name  of  prin-  gd/trMtMng 
ciples,  or  elements.    But  I  know,  there  are  fome  modern  chymifts,  kmfgeneml 
who  pretend  they  can,    by  further  and  more  skilful  purifications,  fo 
reduce   the  leparated  ingredients  of  mix'd   bodies  to  an  elementary 
limplicity ;  that  the  oils,  for  inftance,  extrafted  from  all  mix'd  bodies, 
fliall  as  perfeftly  refemble  one  another  as  the  drops  of  water. 

Now  this  feems  to  allow  what  I  have  been  contending  for;  fince 
by  pretending  to  make  fo  great  a  change,  in  the  reputed  principles 
that  diftillation  commonly  affords,  'tis  plainly  prefuppos'd,  that  be- 
fore fuch  artificial  depurations  are  made,  the  fubftances  to  be  rendered 
more  ftmple,  were  not  fimple  enough  before,  to  be  reckon'd  elemen* 
tary  •,  and  therefore,  if  Ibme  artifts  can  perform  this,  1  need  not  be 
afhamed  to  have  queftionM  the  vulgar  opinion,  as  to  the  tria  frima* 
But  as  to  the  thing  it  lelf,  I  ihall  not  peremptorily  deny  either  its 
j>oflibility,  or  refule  my  affent  to  any  juft  inference,  that  may  be 
drawn  from  fuch  performances.  But  becaufe  fuch  promifes  are  much 
more  eafily  made,  than  performed,  by  chymifts  j  I  muft  with-hold  my 
aflent  to  their  affertions,  till  their  experiments  exaft  it.  Beiides,  I  have 
not  yet  found,  tho'  thefe  artifts  pretend  to  bring  the  feveral  fub- 
ftances, into  which  the  fire  has  divided  the  concrete,  to  an  exquifite 
iimplicity,  that  they  pretend  alio,  by  the  fire,  to  divide  all  concretes, 
minerals,  and  others,  into  the  fame  number  of  diftinfl:  fubftances.  In  the 
mean  time,  I  muft  think  it  improbable,  that  they  can  either  truly 
ieparate  as  many  different  bodies,  from  gold,  for  inftance,  or  ofteocolla, 
as  we  can  do  from  wine  or  vitriol ;  or,  that  the  mercury  of  gold,  or 
lead,  would  be  perfeftly  of  the  fame  nature  with  that  of  hartfliorn; 
and  that  the  fulphur  of  antimony  would  be  but  numerically  different 
from  the  diflill'd  butter  or  oil  of  rofes. 

But  fuppofe  we  fliould  take  earth  and  water  into  the  number  of 
the  principles  of  mix'd  bodies,  and  changing  the  ambiguous  name  of 
mercury,  for  that  more  intelligible  one  offpirit,  fliould,  confequently, 
make  the  principles  of  compound  bodies  to  be  five  •,  wouM  it  not  be 
too  fevere  to  rejeft  fo  plaufible  an  opinion,  only  becaufe  the  five  fub- 

Tt  2  ftances. 
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Chjmifirj.  fiances,  into  which  the  fire  divides  mix'd  bodies,  are  riot  exaftiy  pure 
O/'^'Sw  and  homogeneous? 

Of  this  opinion  I  fliall  only  fay  in  general,  that  tho'  I  think  it,  in 
fome  refpefts,  more  defenfible  than  that  of  the  vulgar  chymifts  j  yet 
it  may  eafily  appear,  that  many  of  the  objeftions,  produced  againft 
the  vulgar  doftrine  of  chymifts,  might,  without  much  alteration,  be 
employed  againft  this  alfo.  For  this  dofl-rine,  as  well  as  the  other, 
takes  it  for  granted,  that  the  fire  is  the  true  and  adequate  analyzer 
of  bodies ;  and  that  all  the  diftinft  fubflances,  obtainable  from  a  mix'd 
body  by  the  fire,  were  fo.  pre-exiftent  in  it,  that  they  were  but  ex- 
tricated from  each  other  by  the  analyfis.  This  hypothefis  too,  afcribes 
to  the  productions  of  the  fire  an  elementary  fimplicity,  which  I  have 
ihewn  not  to  belong  to  them  ^  and  befides,  is  liable  to  fome  of  the 
other  difficulties,  wherewith  that  of  the  tria  prima  is  incumbered.  But 
farther,  this  number  of  elements  ought,  at  leaft,  to  have  been  retrained 
to  the  generality  of  animal  and  vegetable  bodies  j  fince  not  only 
among  thele,  there  are  fome,  for  ought  has  hitherto  appeared,  that 
confift  either  of  fewer  fimilar  fubftances,  or  more  than  five.  But  in  the 
mineral  kingdom,  there  is  fcarce  one  concrete,  that  has  been  ihewn 
to  be  adequately  divifible  into  five  fuch  principles,  or  elements,  nei- 
ther more  nor  lefe,  as  this  opinion  would  have  every  mix'd  body  to 
Wbenet  thi  confift  of.  And  this  very  thing  may  ferve  to  leffen  our  wonder,  that 
mtiin  #/  Jhi  juft  fo  many  bodies  as  five,  ftiould  be  found  upon  the  refolution  of 
^micMl  pritH  concretes.  For  fince  the  fire  cannot,  as  we  find,  make  any  fuch  ana- 
''^*^'*  lyfis  of  metals,  and  other  mineral  bodies,  whofe  texture  is  more  ftrong 

and  permanent  \  it  remains,  that  the  five  fubftances,  under  confidera- 
tion,  be  obtained  from  fuch  vegetable  and  animal  bodies,  as  are  capa- 
ble of  being  diftilfd.  And  as  to  fuch  bodies,  'tis  natural  enough,  that 
whether  we  fuppofe  there  are  or  are  not  precifely  five  elements  j  there 
ihould  ordinarily  occur  five  diftinft  forts  of  feparated  parts.  For  if 
the  parts  do  not  remain  all  fix'd,  as  in  gold,  calcin'd  talc,  cfr.  nor 
all  afcend,  as  in  the  fublimation  of  brimftone,  camphire,  c^c.  but  after 
their  di/fipation,  alfociate  themfelves  into  new  arrangements  of  mat- 
ter ^  it  is  very  likely,  that  they  will,  by  the  fire,  be  divided  into  fix'd 
and  volatile  \  with  regard  to  that  degree  of  heat  by  which  they  are 
diftiird  ^  and  thofe  volatile  parts  will,  for  the  moft  part,  afcend  either 
in  a  dry  form,  which  chymifts,  if  they  be  taftleft,  call  flowers,  and 
if  fapid,  volatile  fait  j  or  in  a  liquid  form.  And  this  liquor  muft  be 
either  inflammable,  and  fo  pafs  for  oil,  or  not  inflammable,  and  yet 
fubtil  and  pungent,  which  may  be  call'd  fpirit ;  or  elle  ftrengthlefs  or 
iufipid,  and  lb  term'd  phlegm  or  water.  And  as  for  the  fix'd  part 
'or  Caput  mortui/my  it  will  moft  commonly  confift  of  corpufcles,  partly 
Ibluble  in  water,  or  fapid,  which  makes  up  its  fix'd  fait ;  and  partly 
infoluble  and  infipid,  which,  therefore,  feem  to  challenge  the  name  of 
earth.  But  tho',  upon  this  fuppofition,  we  might  eafily  have  fore- 
told, that  the  different  fubftances,   obtained  from  a  perfeftly  mix'd 

body. 
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body,  by  the  fire,  would  generally  be  reducible  to  thefe  ftates  of  mat- CAyi^/y^rr, 
ter  •,  yet  it  will  not  preiently  follow,  that  thefe  five  diftinft  fuWtances-, 
were  fimple  and  primogeueal  bodies,   lb  pre-exiftent  in  the  concrete, 
that  the  fire  does  but  take  them  a  (under.     Befides,  it  does  not  appear, 
that  all  mix'd  bodies,  nay,   nor  perhaps  all  vegetables,    are  rtlbluble 
by  fire,  into  juft  fuch  ditterent  parts  ot  matter.    Kor  will  tlie  expe- 
riments   formerly  alledg'd,  permit  us  to  look  upon  thele    feparated 
fiibftances,   as   elementary  or    uncompounded.     It  is  not   a  fufficient 
argument,   of  their  deferving  the  names  which  chymifts  give  them, 
that   they   have  au  analogy  in  point  of  confiftence,  volatility,  fixed- 
nefs,     or   fome   other  obvious   quality,    to  the  fuppofed  principles 
whofe  names  they  bean    For,  as  we  faid  above,  notwithftanding  this 
refemblance  in  fome  one  quality,   there  may  be  fuch  a  difparity  in 
others,    as  fliould  rather   give  them  different  appellations,  than  the^ 
refemblance  entitle  them  to  the  fame.    And  indeed,   it  feems  but  a 
grofs  way  of  judging  of  the  nature  of  bodies,   to  conclude,    without 
icruple,  that  thofe  muft  be  of  the  fame  nature,   that  agree  in  Ibme 
general  quality,  as  fluidity,  drynefs,  volatility,  and  the  likej    fince 
each  of  thole  qualities,  or  ftates  of  matter,  may  comprehend  a  great 
variety  of  bodies,    otherwife  of  a  very  different  nature ;    as  we  fee 
in  the  calxes  of  gold,  of  vitriol,  and  oiFenetian  talc,  compared  with 
common  afhes  ^  which  yet  are  very  dry,  and  fix'd  by  the  vehemence 
of   the  fire,  as  well   as  they.    The  fame  alio  appears  from  what  I 
formerly  oblerv'd  as  to  the  fpirit  of  box-wood ;  which,  tho'  a  vola- 
tile, fapid,  and  not  inflammable  liquor,  as  well  as  the  fpirits  of  harts- 
horn, of  blood,  and  other  things,    may   yet  be  fub-divided  into  two 
liquors,  different  from  each  other,  and  one  of  them,  at  leaft,  from  the  • 
generality  of  other  chymical  fpirits. 

•Tis  farther  urg'd,  in  behalf  of  five  chymical  principles^ .  that  fy  ^^t^^fi^ 
many  appear  abfolutely  neceflary  to  compound  mixed  bodies,  and  to  flJ^^^pl^J^^ 
give  them  a  due  confiftence,  and  competent  duration.  For  fait,  fay  of  Mi$4t. 
the  patrons  of  this  opinion,  is  the  bafis  of  folidity  and  permanency, 
in  compound  bodies  •,  without  which  the  other  four  elements  mighty 
indeed,  be  varioufly  and  loolely  blended  together,  but  would  remain 
incompaft  •,  but  that  lalt  might  be  diffolv'd  into  minute  parts,  and 
convey'd  to  the  other  fubftances  to  be  compared  by  it,  and  with 
it,  there  is  a  neceffity  of  water.  And  that  the  mixture  may  not  be 
too  hard  and  brittle,  a  fulphureous,  or  oily  principle,  muft  intervene, 
to  make  the  mafs  more  tenacious  :  to  this  a  mercurial  fpirit  muft  be 
fuper-added  ^  which,  by  its  aftivity,  may,  for  a  while,  permeate,* 
and,  as  it  were,  leaven  the  whole  mafs^  and  thereby  promote  the 
more  exquifite  mixture,  and  incorporation  of  the  ingredients.  To 
all  thefe,  a  portion  of  earth  muft  be  join'd ;  which,  by  its  drynefs 
and  porofity,  may  foak  up  part  of  that  water,  wherein  the  fait  was 
diffolv'd  •,  and  eminently  concur,  with  the  other  ingredients,  to  give 
the  whole  body  the  requiiite  confiftence.     This  opinion  I  ihall  not 


now 
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Chmififh  ^^^  throughly  examine  j  only  obferve,  that  fuch  a  way  of  arguii^ 
—  •'—  *  may  be  fpecioufly  accommodated  to  different  hypothefes.  For  1  find, 
that  BeguinHSy  and  other  affertors  of  the  trm  frima^  pretend  to  make 
out  by  it,  the  neceffity  of  their  fait,  fulphur,  and  mercury,  to  con- 
Ait  ute  mixed  bodies  ^  without  requiring  any  addition  of  water  and 
earth. 

And,  indeed,  neither  fort  of  cbymifts  feem  to  have  duly  confix 
der'd,  how  great  a  variety  there  is  in  the  textures  and  confiftences 
of  compound  bodies  ^  and  how  little  the  confidence  and  duration  of 
many  of  them  feem  to  agree  with  their  notions.  And,  not  to  men- 
tion thofe  almoft  incorruptible  fubfiances  obtainable  by  fire,  which  I 
have  proved  to  be  fomewhat  compounded  j  and  which  the  chymifb 
will  readily  grant  not  to  be  perfeftly  mixed  bodies^  I  have  Ihewn 
by  experiments,  that  out  of  common  water  only,  mixed  bodies  of 
very  different  confiftences,  and  refbluble  by  fire,  into  as  many  prin- 
ciples as  other  bodies,  acknowledged  to  be  perfeQly  mixed,  may  be 
produced.  And  therefore  nature,  by  a  convenient  difpofition  of  the 
minute  parts  of  a  portion  of  matter,  may  contrive  bodies  durable 
enough,  and  of  any  confiftence,  without  being  obliged  to  make  u(e 
of  all,  much  lefs  of  any  determinate  quantity  of  each  of  the  five  ele- 
ments, or  of  the  three  principles,  in  their  compofition.  And  I  have 
wonder'd  chymifts  fliould  not  confider,  that  there  is  fcarce  any  body 
in  nature  fo  permanent  and  indifToluble  as  glafs  -,  which  yet  them- 
lelves  teach  us  may  be  made  of  bare  aihes,  brought  to  fufion  by 
the  meer  violence  of  the  fire.  So  that,  fince  aflies  are  granted  to 
confift  but  of  pure  fait,  and  fimple  earth,  fequeftred  from  all  the 
other  principles,  or  elements  j  they  muft  acknowledge,  that  even 
art  it  felf  can,  of  two  elements  only,  or  of  one  principle,  and  one 
element,  compound  a  body  more  durable  than  almoft  any  in  the 
world.  How,  then,  will  they  prove,  that  nature  cannot  compound  mixed 
bodies,  and  even  durable  ones,  with  fewer  than  all  the  five  elements, 
or  material  principles? 

Siace,  then,  it  may  juftly  be  doubted,  whether  the  fire  be  the  genuine 
and  univerfal  refolver  of  mixed  bodies^  fince  we  may  doubt,  whether 
all  the  diftinfl:  fubftances,  obtainable  from  a  mixed  body  by  the  fire,  were 
pre-exiflent  therein,  under  thofe  forms  wherein  they  are  feparaced  from 
it  ^  fii:ce,  the'  we  grant  the  fubftances,  feparable  from  mixed  bodies 
by  the  fire,  to  have  been  their  component  ingredient^  yet  the  num- 
ber cf  fuch  fubftances  does  not  appear  the  fame  in  all  mixed  bodies ; 
fii  ce,  laftly,  thofe  very  fubftances  thus  leparated,  are  not  e^enerally  pure 
and  elementary,  but  new  kinds  of  mixed  bodies-,  we  muft  be  allo;ved 
to  iay,  that  the  vulgar  experiments  and  arguments,  alledg^d  by  chy- 
mifts, to  prove  that  their  three  hypoftatical  principles,  adequately 
compofe  all  mixed  bodies,  will  not  induce  a  wary  perfo.i  to  acquiefce 
in  their  doflriue. 

And 
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And  hence  we  learn  what  to  judge  of  thofe  chymifts,  who,  be-  Chjmiffry. 
caufe  they  have  found  feveral  compound  bodies  may  be  relblved  into,  ..y^^-v^s^ 
or  rather  be  brought  to  afford  two  or  three  different  fiibftances,  more  The  iwur^ 
than  the  foot  and  alhes,  into  which  the  naked  fire  commonly  divides  /^^'^»'  /O*' 
them,  cry  up  their  own  feft  for  the  invention  of  a  new  philofophy  j  ^ITnlrftkrt^ 
fome  ftyling  themfelves  phiiofophers  by  the  fire-,  and  the  major  ^riwtf/>/w. 
part  not  only  alcribing,  but,  as  far  as  in  them  lies,  engroffing  to  thole 
of  their  feft  the  title  of  philolbphers. 

But,  alas !  how  narrow  is  this  philofophy,  that  reaches  but  to 
fome  of  thofe  compound  bodies,  which  we  find  upon  the  lurface,  or 
cruft  of  our  terreftrial  globe  \  which  is  it  felf  but  a  point,  in  com- 
parilon  of  the  vaft  extended  univerfe,  of  whofe  other  and  greater 
parts,  the  doftrine  of  the  trU  frima  gives  us  no  account  ?  For  what 
does  it  teach  us  either  of  the  nature  of  the  fun,  or  of  that  of  the 
fixed  ftars?  What  does  knowing  that  lalt,  fulphur,  and  mercury, 
are  the  principles  of  mixed  bodies,  inform  us  of  the  nature  of  that 
vaft  fluid,  and  etherial  fubftance,  which  feems  to  make  up  the  inter- 
flellar  part  ot  the  world  ? 

We  might,  however,  forgive  this  hypothefis,  i^  tho*  it  reaches  but 
to  a  very  fmall  part  of  the  world,  it  gave  us  a  fatisfaftory  account 
of  thofe  things,  whereto  'tis  faid  to  extend.  But  I  find  not  that  it 
gives  any  other  than  a  very  imperfeS:  information,  even  about  mixed 
bodies  themfelves.  For  how  will  the  knowledge  of  the  tria  prima^ 
difcover  the  reafon,  why  the  load^ftone  draws  a  needle,  and  dilpofes 
it  to  refpeft  the  poles,  and  yet  feldom  to  point  precifely  to  them? 
How  will  this  hypothefis  teach  us,  the  manner  wherein  a  chick  is 
formed  in  the  egg  ;  or  how  the  feminal  principles  of  mint,  pompions, 
and  other  vegetables,  that  I  formerly  mentioned,  can  fafhion  water 
into  various  plants,  each  endowed  with  its  peculiar  and  determinate 
ihape,  and  with  feveral  fpecific  and  dilcriminating  qualities?  Does  this 
hypothefis  Ihew  us,  how  much  fait,  how  much  (iilphur,  and  how 
much  mercury,  muft  be  taken  in,  to  make  a  chick,  or  a  pompion? 
And,  if  we  know  this,  what  principle  is  it  that  manages  thefe  ingre- 
dients, and  contrives  fuch  liquors,  for  inftance,  as  the  white  and 
yolk  of  an  egg,  into  fuch  a  variety  ot  textures,  as  is  reauifite  to 
form  the  bones,  veins,  arteries,  tendons,  nerves,  feathers,  blood,  ^c* 
of  a  chick  ^  and  not  only  to  faihion  each  limb,  but  to  conneft  them 
altogether,  after  a  manner  fuitable  to  the  perfe£lion  of  the  animal  ? 
For  to  fay,  that  fome  more  fine  and  fubtile  part  of  the  hypoftatical 
principles,  is  the  direftor  in  this  whole  affair,  and  the  architeft  of  all 
this  elaborate  ftrufture ;  is  to  give  occafion  to  demand  again,  what 
proportion,  and  way  of  uniting  of  the  trla  frima,  afforded  this  archi- 
teftonic  fpirit  '^  and  what  agent  made  fo  skilful  and  happy  a  mixture? 
I  could  eafily  profecure  the  imperfeftionsof  the  vulgar  chymical  philo- 
fophy •,  and  ihew,  that  by  attempting,  from  their  three  principles,  to  ex- 
plain even  fuch  obvious  and  familiar  phenomena,  as  fluidity  and  firmnels, 
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C}fjmiftfy.  the  colours  and  figures  of  fiones,     minerals,    and   other  compound 
^^^-y%^  bodies,  the  nutrition   of  either    plants,  or  animals,    the  gravity  of 

gold,  or  quick-filver,  compared  with  wine,  or  fpirit  of  wine,  &c. 
from  any  proportion  of  the  three  limple  ingredients,  chymifts  will 
be  much  more  likely  to  difcredit  themfelves  and  their  hypothefis, 
than  to  fatisfie  an  intelligent  enquirer. 

This  objeaion,  'tis  true,  may  be  made  to  the  four  Peripatetic  ele- 
ments alio  J  and,  indeed,  almoft  to  any  other  hypothefis,  that  pretends, 
by  a  determinate  number  of  material  ingredients,  to  Iblve  the  pheno- 
mena of  nature.  But  for  the  ufe  of  the  tria  prima^  I  know  their 
great  champion  SennerttUj  affigns  this  noble  advantage  thereto  j  that 
from  them,,  as  the  nearefl  and  moft  proper  principles,  may  be  demon- 
ftrated  the  properties  of  mixed  bodies  j  which  cannot  be  immediately 
deduced  from  the  elements.  And  this,  fays  he,  is  chiefly  apparent, 
when  we  enquire  into  the  properties  and  faculties  of  medicines. 

And,  indeed,  if  the  chymifts  had  been  fo  modeft,  or  lb  difcreet, 
as  to  propofe  their  opinion  of  the  rri^  prima^  barely  as  a  notion  ujieful, 
among  others,  to  increafe  human  knowledge,  they  had  delerved  more 
thanks,  and  lefs  oppofition  j  but  fince  the  thing  they  pretend  to  is 
not  fo  much  to  contribute  a  notion  towards  the  improvement  of  phi- 
lofophy,  as  to  make  this  notion  pafs  for  a  new  fyfiem,  that  will  clear 
and  remove  all  diificulties  ^  'tis  proper  they  ihould  be  made  (kifible 
of  their  miftake,  and  be  advis'd  to  take  in  more  fruitful  and  compre- 
henfive  principles,  if  they  mean  to  account  for  the  phenomena  of 
nature. 

But  when  I  acknowledge  the  labours  of  the  chymifts  ufeful  to  natu- 
ral philofophy,  I  do  it  upon  account  of  their  experiments,  not  their 
fpeculationsii  for  it  feems  to  me,  that  their  writings,  like  their  fur- 
aaaces,  afford  fmoke,  as  well  as  light ;    and  darken  fome  fubjefls,  as 
they,  illuftrate  others.    And   tho'  'tis  difficult    for   a  man  to  be  an 
accomplifli'd  naturalift,  who  is  a  -ftranger  ^o  chymiftry  j    yet  I  look 
upon  the   common  operations    and  pradices  of  chymifts,   as  on  the 
letters  of  the  alphabet,  without  the  knowledge  whereof 'tis  very  hard 
to  become  a  philofopher  j  tho'  that  knowledge  15,  by  no  means,  fuffi- 
cient  to  make  one. 
With  the  ad*      B^^  to  confider  the  doftrine  of  the  tria  prima  a  little  more  particu- 
njsntsges there-  larly^   I  Ihall    readily   acknowledge  it  has  done  the  common-wealth 
if^evijiderd.   of  learning  fome  fervice,  by  helping  to  deftroy  that  exce/five  efteem, 

or  veneration,  wherewith  the  doftrine  rff  the  four  elements  was  gene- 
rally entertained  %  tho'  what  has  been  alledg'd  concerning  the  ulefuU 
nefs  of  thefe  principles,  labours  under  confiderable  difficulties. 

And,  firft,  the  very  way  of  arguing,  ufed  by  the  more  learned 
and  fober  champions  of  the  chymical  caufe,  to  prove  the  chymical 
principles  in  mixed  bodies,  appears  far  from  convincing.  Sennertm 
tells  us,  that  the  moft  learned  philofophers  thus  prove  the  moft  im- 
portant points  in  philofophy*    [\  Wherever/'  fays  he,''  the  fame  pro- 
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"  perties  and  qualities  are  found,  they  muft  neceffarily  exift  by  feme  Chjwijlry. 
*^  common  principle ;  thus  things  are  heavy  by  realbn  of  the  earth  ^ 

and  hot,    by  realbn  of  the  fire  they  contain  \   but  colours,  odours, 

tafts,  inflammability,  c^c.  are  found  in  minerals,  metals,  gems, 
*^  ftones,  plants,  and  animals,  where  they  confequently  refide  by  feme 
"  common  principle:  but  the  elements  are  not  this  principle,  for 
**  they  have  no  power  to  produce  them  j  we  muft,  therefore,  enquire 
"  for  other  principles  from  whence  they  proceed/' 

But  this  argument  is  built  upon  a  precarious  fuppofition,  that  feems 
to  me  neither  demonftrable,  noi'  true  \  for  how  does  it  appear,  that 
where  the  fame  quality  is  to  be  met  with  in  bodies,  it  mu.il  belong 
to  them  upon  the  account  of  fome  one  body  whereof  thiy  all  par- 
take? For,  to  begin  with  that  very  example  he  alledges,  how 
can  he  prove,  that  the  gravity  of  all  bodies  proceeds  fronji  participa- 
ting of  the  element  of  earth  •,  fince  we  lee,  that  not  only  common 
water,  but  the  moft  pure  diftill'd  rain  water,  is  heavy;  and  quick- 
filver  much  heavier  than  earth  itfelf?  And  I  the  rather  ule  this 
example  of  quick-filver,  becaufe  I  fee  not  how  the  affertors  of  the 
elements,  will  give  any  better  account  of  it,  than  the  chy mills.  For 
if  we  demand,  how  it  comes  to  be  fluid  j  they  will  anfwer,  that  it 
greatly  participates  of  the  nature  of  water.  And,  indeed,  according 
to  them,  water  may  be  the  predominant  element  in  it;  fince  we 
fee  that  feveral  bodies,  which  by  diftillation  afford  liquors  mo'e,  in 
weight,  than  their  Cafut  mortuumj  have  not,  however,  liquor 
enough  to  be  fluid.  Yet  if  it  be  demanded,  how  quick-filver  comes 
to  be  fo  heavy  ;  'tis  reply'd,  by  reafon  of  the  earth  that  abounds 
in  ir.  But  fince,  according  to  them,  it  muft  confift  of  air,  and  partly 
of  fire,  which  they  affirm  to  be  light  elements  %  how  comes  it  to 
be  fo  much  heavier  than  earth  of  the  lame  bulk  •,  tho',  to  fill  the 
cavities,  it  be  made  into  a  mafs  with  water,  which,  it  felf,  they 
allow,  to  be  a  heavy  element  ?  But  we  fee,  that  chymical  oils  and 
fixed  falts,  tho'  never  fb  exquifitely  purified,  and  freed  from  terreftrial 
parts,  remain  ponderous^  And  experience  has  informed  me,  that  a 
pound  of  the  heavieft  woods,  as  guaiacum,  that  will  fink  in  water, 
will  yield,  when  burnt  to  alhes,  a  much  lefs  weight  of  them  than 
lighter  vegetables ;  as  alfo,  that  the  black  charcoal  of  it  will  not 
fink,  as  did  the  wood,  but  fwim  :  which  argues,  that  the  different 
gravity  of  bodies  proceeds  cjiiefly  from  their  particular  texture  j  as 
is  manifeft  in  gold,  the  clofeft  and  moft  compatt  of  bodies  •,  which  is 
many  times  heavier  than  we  can  polfibly  make  any  parcel  of  earth 
of  the  fame  bulk.  I  will  not  examine  what  may  be  argued  from  the 
gravity  of  the  celeftial  bodies,  from  the  motion  of  the  fpots  in  the  fun, 
and  from  the  apparent  equality  of  the  fuppos'd  feas  in  the  moon  ; 
nor  confider  how  little  thofe  phenomena  would  agree  with  what 
Sennertm  pre  fumes  concerning  it:  but  to  invalidate  his  fuppofition,  I  de- 
mand, upon  what  chymical  principle  fluidity  depends  ?  And  yet  fluidity 
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Qhymifiry.  is,  perhaps,  two  or  three  excepted,  the  moft  difFufed  quality  of  the 

univerlej  and  far  more  general  than  almoft  any  of  thole  to  be  met 
with  ill  the  chymical  principles,   or  jfriftotelian  elements  j    fince  not 
only  the  air,,  but  that  vail:  expanfe  we  call  heaven^  and  perhaps  too. 
the  fun,  and  fixed  ftars,  are  fluid  bodies.    I  demand  alib^  from  which 
of  the  chymical  principles  motion  proceeds  ;  which  yet  is  a  property 
of  matter  much  more  general  than  can  be  deduced  from  any  of  the 
three  chymical  principles?    1  might  ask  the  like  queftion  concerning 
light;     which  is  not  only    to  be  found  in  the  kindled  fulphur  of 
mixed  bodies,  but  in  living  glow-worms,  &c*  and  in  the  vaft  bodiei 
of  the   liin  and  ftars,     I   would  alio  gladly  know^   in  which  ot   the 
three  principles,  the  quality  wa  call  found,  refides,   as  in  its  proper- 
fubjeft;  fiace  either  oil    falling  upon  oil,  or  fpirit  upon  (pirit,  or  lalt 
upon  fait,  in  a  great  quantity,  and  from  a  confiderable  height,  will 
create  it  •,    and   to   make  the  objeftibn  reach  the  Ariftoteliiinsy  water, 
upon  water,  and  earth  upon  earth.    And  here  let  us  compare,  a  little, 
the  fuppolition  we  are  examining,    with  lome  other  of  their  tenets. 
They  teach,  in  effeft,    that  more  than,  one    quality,  may  belong  to^, 
and  be  deduced  from  one  principle :  for  they  alcribe  to  fait  tafts,  and. 
the  power  of  coagulation  ;     to  fulphur,   odours   and  inflamraability  j 
and  foraeof  them  afcribe  to  mercury,  colours;  as  all  of  thera  do  the^ 
property  of  vanilking  in  fume.    On  the  other  fide,  it  is  evident,  that: 
volatility  belongs,  m  common,  to  all  the  three  principles,  and  to  water 
too.     For  'tis  manifefl,    that  chymical  oils  are  volatile  %   that  alfb 
feveral  falts,  obtained   by  the  analyiis  of  many  concretes,   arc  ^ery 
volatile,    is    plain    from    their    afcending  in  diftillation.     How  eaiily 
water  a Icends  in  vapours,  every  body  has  obferved  •,  and  as  for  what, 
they  call  the  mercurial  principle,  this  is  fb  apt  to  be  raifed  in  the 
form  of  fleam,  that  Paracelfm  and  others  define  it  by  that  property  : 
hence    it  feems,    tliat  chymifls  have   been  very    inaccurate,  in  their 
doftrine  of  qualities,  and  their  refpeftive  principles ;  fincc  they  derive. 
feveral  qualities  from  the  lame  principle,   and  afcribe  the  faftie  qua^ 
Jity  to  almofl   all  their  principles,   and  other  bodies  befides.      And 
hciice,  alfo,  we  may   learn  to  judge  of  the  plea,    which  that  fierce 
champion  of  the  Ariftotelians  againft  the  chy mills,  ji.  Gmther$u  BJHir- 
chim  makes,  where  he  pretends  to  prove,    againft  Beguinmy   that  not 
only  the  four  elements  immediately  concur  to  conftitute  every  mix'A. 
body,  and  are  both  prefent  in  it,   and   obtainable   from  it,    upon  its 
difTolution ;  but  that  each  of  the  ma  frima^  maniteftly  confifls  of  all 
the  four:    "  for,"  lays  he»"  'tis  true,    in  burning  green  wood  we  lee 
*'  water  inthefweat-,  air  in  the  fmoke  ^  fire  in  die  flame  •,  and  earth  in 
*^  the  alhes  \  but  if  Beguinw  willcolleft  the  aqueous  moifture,  reftrain  the 
^^  oil,  and   extrafl:  the  fait  ^    I  undertake   to  ihew  him   all    the  four 
elements  in  each  of  thera,  after  his  own  method  :  thus,  for  example, 
expofe  the  water  to  the  fire,  and  'twill  exhale   in  vapour;  that  is, 
*f  the  air  J  whilft  fire  is  gerceptible  in  the  heat,and  earth  in  the  fediment." 
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I  iiiight  eafily  fliew  how  fuperficially  this  author  talks  cf  dividing  Chjwifirj* 
the  tlame  of  green  wood  into  his  four  elements,  when  he  makes  that  ^ 
vapour  to  be  air,  which  caught  in  glafles,  and  condensM  prefently, 
dilcovers  it  felf  to  have  been  but  an  aggregate  of  innumerable  very 
minute  drops  ot  liquor  j  and  when  he  wou'd  prove  tiie  phlegm  to  be 
composed   of  fire,  by  that   heat  which  is  adventitious  to  the   liquor, 
and  ceafes  upon  the  abfence  of  what  produced  it.    But  I  rather  ob«- 
ferve,  that,  taking  it  for  granted  fluidity  muft  proceed  from  the  ele- 
ment of  water,  he  makes  a  chymical  oil  confift  of  that  elementary 
liquor  ^  and  yet  in  the  very  next  words  proves,  that  it  confifts  alio  of 
fire,  by  its  inflammability  ^  not  remembring  that  exquifitely  pure  ipr- 
rit  of  wine  is  'both  more  fluid  than  water,  and  yet  will  wholly  flame 
away,  without   leaving  fuch  matter  behind   it  as  he  fuppofes  to  be 
earth.    So  that  the  fame  liquor  may,  according  to    his  doftrine,  be 
concluded,  by  its  great  fluidity,  to  be  almoft  all  water ;  and  by  its  burning 
intirely  away,  to  be  all  difguized  fire.    And,  by  the  like  method,  our 
4iuthor  would  ihew  the  fixed  fait  of  wood  to  be  compounded  of  the 
four  elements  j  becaule  being  turned,  by  the  violence  of  the  fire,  into 
ileams.,  it  fliews  it  felf  to  be  of  kin  to  air;  tho'  I  doubt  whether  he 
-ever  faw  a  true  fixed  fait,  brought  by  the  fire  alone.,  to  afcend  in  the 
form  ot  exhalations ;  but  if  he  did,  and  had  caught  thofe  exhalati^ 
ons  in  convenient  veflels,  he  wou'd  have  found  them,  as  well  as  the 
ileams  of  common  lalt,  &c.  of  a  faline,  and  not   of  an  aerial  nature. 
And  tho'  he  takes  it,  alfo,   for    granted,  that  the  fufibility  of  fait 
muft  be  deduced  from  watery  it  is,  indeed,  lb  much  the  effefl:  of  heat, 
varioufly  agitating  the  minute  parts  of  a  body,  without  regard  to  water, 
that  gold  will  be  brought  to  fufe  by   a  ftrong  fire-,   which  fure,  is 
more  likely  to  drive  away,  than  increafe,  its  aqueous  ingredient,  if  it 
Jiad  any :   and  on  the  other  fide,   for  want  of  a  fufficient  agitation 
of  its  minute  parts^  ice  is  fblid.   Thus  he  prefumes  alfo,  that  the  pun*- 
gent  quality  of  bodies  muft  proceed  from  a  fiery  ingredient;  tho'  the 
light  and  inflammable  parts,  which  are  moft  likely  to  belong  fo  the 
element  of  fire,  muft  probably  be  driven  away  before  the  violence  of 
the  fire  has  reduced  the  body  to  alhes :    and  oil  of  vitriol,    which 
quenches  fire,    bui:ns   the  tongue   and   fleili  of   thole  who   unwarily 
taft  or  apply  it.     But  farther,  it  is  precarious  to  prove  the  prefence 
x)f  fire   in    fix'd    falts  from  their  cauitic  power,    unlefs  it  were    firft 
fliewn,     that    all    the   qualities    afcribM  to  falts,    muft   ba    deduced 
from  thofe  of  the  elements-,    which  is   no   eafy  task.     And  not  to 
mention,   that  our  author  makes  a  body  as  homogeneous,  as  any  he 
can  produce  for  elementary,  belong  both  to  water  and  fire>  tho'  it 
be  neither  fluid,  nor  infipid,    like  water  nor  light,    and  volatile    like 
fire^   he  feems  to  omit,  in  this  analyfis,  the  element  of  earth-,  only 
intimates,  that  the  fait  may  pafs  for  it-,  tho'  a  few  lines  before,  he 
takes  allies  for  earth.    But  fince  there  is  a  manifeft  difference  betwixt 
the  faline  and  infipid  parts  of  aihes^   1  fee  not  how  fubftauceS|  that: 
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'  Chymifirj.   difagree  in  fuch  confiderable  qualities,  can  be  both  callM  portions  of 
i^^j^-Wi  ^ii  element,  whole  nature  requires  it  to  be  homogeneous:   the  faline 

part  ot  afiies  is  very  ftrongly  tailed,  and  eafily  foluble  in  ^  water, 
whillt  the  other  part  of  the  lame  is  infiptd,  and  indiffoluble  in  that 
liquor  :  not  to  add,  that  the  one  fubftance  is  opake,  and  the  other 
fomewhat  diaphanous-,  nor  that  they  differ  in  leveral  other  particu- 
lars*, fo  that  both  thefe  fubftances  cannot  well  be  elementary  earth. 
And  as  to  what  is  fometimes  objefted,  that  thp  faline  taft  of  aflies  is 
only  an  effeft  of  the  fire  \  we  before  Ihew'd,  that  tho'  infipld  earth 
may,  perhaps,  by  additions,  be  turn'd  into  fait  •,  yet  'tis  not  likely, 
that  it  fhould  be  fo  by  the  fire  alone.  In  refining  gold  and  filver, 
the  moft  violent  fire  we  can  employ,  gWes  them  not  the  leaft  relilh 
of  faltnefs.  And  refiners,  we  have  faid,  ufe  bone-aihes  for  tefts  and 
cupels,  which  ought  to  be  dcftitute  of  fait,  left  the  violence  of  the 
fire  Ihould  bring  them  to  vitrification.  And  indeed,  having  purpofely 
tafted  a  cupel,  made  of  only  bone-alhes  and  fair  water,  which  I 
had  caus'd  to  be  expos'd  to  a  very  violent  fire,  blown  with  a  large 
pair  of  double  bellows,  I  could  not  perceive,  that  the  force  of  the 
fire  had  imparted  to  it  the  leaft  faltnefs,  or  ^o  much  as  made  it 
Jefs  infipid. 

But  farther,  when  our  author,  tho'  a  learned  man,  and  one 
who  pretends  skill  enough  in  chymiftry  to  reform  the  whole  art, 
comes  to  give  us  an  ocular  demonftration,  as  he  calls  it,  of  the  imme- 
diate prefence  of  the  four  elements  in  the  refotution  of  green  wood; 
he  is  obligM  to  fay  things  inconfiftent  with  one  another  :  for,  he  makes 
the  fweat,  as  he  terms  it,  of  green  wood,  to  be  water  \  the  fmoke,, 
air-,  the  Ihining  matter,  fire;  and  the  afhes,  earth;  tho'  prefently 
after,  he  will,  in  each  of  thefe,  nay,  in  one  diftinft  part  of  the 
afhes,  fhew  the  four  elements.  So  that  either  the  former  analyfi?, 
muft  be  infufficient  to  prove  that  number  of  element^;  fince  the  burnt 
concrete  is  not  thereby  reduced  into  elementary^  bodies,  but  fnto  fuch 
as  are  yet  each  of  them  compounded  of  the  four  elements;  or  elfe 
thefe  qualities,  from  which  he  endeavours  to  deduce  the  prefence  of 
all  the  elements  in  the  fix'd  flilt,  and  each  of  the  other  feparated 
fubftance?,  will  be  but  a  precarious  proof;  for  the  extratted  alkali  of 
wood,  being,  for  ought  appears,  as  fimilar  a  body  as  any  the  Peripatetics 
can  fhew  us  ^  if  its  different  qualities  muft  argue  the  prefence  of  diftinft 
elements,  it  will  fcarce  be  poffible  for  them,  by  any  way  of  employing 
the  fire  upon  a  body,  to  fhew  that  any  fubftance  is  the  portion  of* a 
true  element.  This  ftiews,  that  the  Peripatetics^  as  well  as  the  chymiftis, 
take  fome  things  for  granted,  which  they  ought  to  prove.  And  when 
Sennertus  infers,  that  becaufe  the  qualities  he  mentions,  as  colours, 
odours,  and  the-  like,,  belong  not  to  the  elements,  they  therefore 
muft  to  the  chymical  principles;  he  takes  that  for  granted,  which 
will  not  eafily  be  provM.  Thus  much  may  fuffice,  to  fhew  the 
weaknefs  of  fuppofing  that  almoft  every  quality  muft  have  fome  native 
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receptacle,  wherein,  as  in  its  proper  lubjeft  of  inhefioii,  it  pecuHarfy  ChjmifirJ^ 
refides;  and  on  whofe  account  that  quality  belongs  to  the  other  be- ^^''"V'^n^ 
die?,  wherein  it  is  to  be  met  with.     And  this  fundamental  hypothe- 
fis  being  deftroyed,  whatfoever  is  built  upon  it   muft  fall. 

1  further  confider,  that  chymifts  are  far  from  being  aWe  to  explain, 
by  any  of  the  tria  frima^  thofe  qualities  of  matter  which  they  pre- 
tend to  belong  primarily  to  it,  and  in  mix'd  bodies  to  deduce  from 
it.  'Tis  true  indeed,  fuch  qualities  are  not  explicable  by  the  four  ele- 
ments ^  but  it  will  not  therefore  follow,  that  they  are  lb  by  the  three 
hermetical  principles'. 

I  allow  then,  that  the  chymifts  do  juftly  accufe  the  doftrine  of  the 
four  elements  of  inlbfEciency  :  but  I  am  miftaken  if  our  hermetical 
philofophers  themfelves,  need  not,  as  well  as  the  Peripatetics^  have  re- 
courfe  to  more  fruitful  and  comprehenfive  principles  than  the  triafrimay 
to  make  out  the  properties  of  the  bodies  they  converle  with.    Thus^ 
the  vulgar  chymifts  afcribe  colours,  for  inftance,  to  mercury  ;  Para-- 
telfus^  to  fait  J  and  Sennertusy  to  fulphur.     And  Senmrtusj  I  fear,   wou'd 
have  been  exceedingly  puzzled  to  folve,  by  the  tria  prima^  half  that 
catalogue  of  problems,  which  he  challenges  the  vulgar  Peripatetics  to 
explain  by  the  four  elements.     And  fuppofing  it  true,  that  fait  or 
fulphur  were  the  principle  to  which  thib  or  that  quality  may  be  pe- 
culiarly   referr'd ;  yet  this  is  not  enough,  in  any  tolerable  meafure,. 
to  fatisfie  an  inquifitive  learcher  after  truth.    For  what  is  it  to  know,, 
that  fuch  a  quality  refides  in  fuch  a  principle  or  element,    whilft  I 
remain  altogether  ignorant  of  the  caufe  of  that  quality,  and  the  man- 
ner of  its  produftion   and   operation  ?    How  little  do  I  know,  more* 
than  any  ordinary  man,  of  gravity,  if  I  know  no  more  than   that  the 
heavinefs  of  mixed  bodies  proceeds  from*  that  of  the  earth  they  are 
composed  of',  and  know  not  why  the  earth  is  heavy  ?    And  how  littte 
does  the  chymift  inftruft  the  philofopher  in  the  nature  of  purgation,, 
if  he  only  tells  him,  that  the  purgative  virtue  of  medicines  refides^ 
in  their  fait?    Tho'  to  this  it  maybe  objefted,  that  the  purging  parts- 
of  many  vegetables,  extrafted  by    infufion,  are  mixM   with  oil,   and 
^irlt,  and  earth  j    and  that  quick-filver  precipitated,  either  with  goM 
or  without  it,  into  a   powder,  is  ftrongly  cathartic,   notwithftanding. 
the  chymifts  have  not    proved,  that  either  gold  or  mercury  contain^ 
any  fait  at  all,  much  lefs  any  that  is  purgative.     But  even  upon  their  \ 

own  fuppofition,  what  is  it  to  know  that  the  fait  of  rhubard,  for 
inftance,  purges,  if  that  does  not  purge  as  fait ;  for  fcarce  any  ele- 
mentary fait  is,  in  a  fmall  quantity,  cathartfc;  and  if  we  know  not 
how  purgation  in  general  is  effefted  in  a  human  body?  In  a  word,, 
as  'tis  one  thing  to  know  a  man's  lodging,  and  another  to  be  acquain- 
ted with  him-,  fo  it  may  be  one  thing  to  know  a  fubjett,  wherein  a 
quality  refides,  and  another  to  have  a  right  notion  of  the  quality  it 
lelf.  Now  the  reafon  of  this  deficiency  feems  to  be  the  fame  which 
lenders  the  Arifioulian^  and  fev^al  other  theories^  infufficient  to  ex- 
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Cbjmiftry.  plain  the  origin  of  qualities.  For  I  am  apt  to  thiak^  mea  will  iie- 
^^^T>/^'^  ver  be  able  to  account  for  the  phenomena  of  nature,  while  they  en- 
deavour to  deduce  them  only  trom  the  prelence  ajid  proportion  of 
particular  material  ingredients  ^  and  confider  them  in  a  ftate  of  reft  : 
moft  of  the  properties  of  matter  feem  to  depend  upon  the  motion  and 
contrivance  of  the  fmall  parts  of  bodies.  'Tis  by  motion,  that  one 
part  of  matter  ails  upon  another  j  and  'tis,  for  the  moft  parr,  the  tex- 
ture of  the  body,  upon  which  the  moving  parts  ftrike,  that  modifies 
the  motion  or  impreffion,  and  concurs  with  it,  to  produce  thofe  e& 
fefts  which  come  under  the  consideration  of  the  iiaturalift. 

Itvvillftill  be  urged,  thatthisis  anufeful  difcovery  •,  for,  fincein  the 
fait  of  one  concrete,  in  the  fulphur  of  another,  and  in  the  mercury 
.of  another,  the  medicinal  virtue  of  it  resides-,  that  principle  be- 
ing feparated  from  the  reft,  the  defired  faculty  may  be  obtained. 
But  fuch  doiirine  feems  uleful  to  apothecaries,  rather  than  philofb- 
.phers  •,  to  make  things  operate  being  fufficient  to  the  former  •,  whilift 
the  caufe  is  the  thing  look'd  after  by  the  latter.  Befides,  it  will  not 
prefently  follow^  that  becaufe  the  purgative,  or  other  virtue  of  the 
limple,  may  be  eafily  extrafted  by  water,  or  the  fpirit  of  wine,  that 
it  refides  in  the  fait  or  fulphur  of  the  concrete  •,  fince  unlefs  the  body 
liath  before  been  refolv'd  by  the  fire,  or  fome  other  powerful  agent, 
it  will,  for  the  moft  part,  afford  in  thofe  liquors,  rather  the  finer 
compound  parts  of  it  ielf,  than  fuch  as  are  elementary.  Thus  water 
^ill  not  only  diiTolve  pure  fait,  but  cryftals  of  tartar,  gum  arabic, 
myrrh,  and  otlier  compound  bodies ;  and  fpirit  of  wine,  not  only  the 
pure  fulphur  of  concretes,  but  likewife  the  whole  fubftanc^  of  feveral 
refinous  bodies,  as  Jjenzoin.Cum.  Lacca,  &c.  And  we  fee,  that  the  ex- 
Jtrafts,  made  either  with  water  or  fpirit  of  wine,  are  not  of  a  fimple 
and  elementary  nature  ^  but  malTes,  confifting  of  the  loofer  corpufcles 
and  finer  parts  of  the  concretes,  whence  they  are  drawn  •,  fince  by 
diftillation  they  may  be  divided  into  more  elementary  fubftances. 

Again,  when  there  intervenes  a  chymical  refolution,  by  the  fire, 
^tis  leldom  in  the  more  faline  or  fulphureous  principle,  that  the  defi- 
red faculty  of  the  concrete  refide^  ^  but  that  titular  fait,  or 
fulphur,  is  yet  a  mix'd  body,  tho'  the  faline  or  fulphureous  nature  be 
predominant  in  it.  For  if  the  fubftances,  thus  feparated,  were  pure, 
Smple,  and  of  a  perfeil  elementary  nature,  no  one  wou'd  be  endowed 
with  more  fpecific  virtues  than  another-,  and  their  qualities  wouM 
dilrer  as  little  as  thofe  of  water.  And,  by  the  way,  even  eminent 
chymifts  haveufed  too  great  diligence  In  purifyirig  fome  of  the  thing<J, 
they  obtain  by  fire,  from  rni^'d  bodies.  For  tho'  fuch  compleatly 
purified  ingredients  of  bovlies  might,  peihnps,  be  more  fatisfaftory  to 
OLir  ui:der{lai:din£r.  \  yet  others  are  often  more  ufeful  to  our  lives  :  the 
efficacy  of  fuch  chymical  produLlions  depending  moft  upon  whnc  they 
retain  of  the  bodies,  whence  they  are  feparated,  or  gain  by  tlie  new 
.allociatioLS  of  the  disjoined  pares  j  whilft,  if  they  were  merely  ele- 
mentary. 
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mentaiy^  their  nlcs  would  be  comparatively  very  Ihiall  ;  and  thv?  yinucsChymrffry.' 
ot'ivAt^y  liilphurs,  or  other  liich  liibilanccs  of  one  denomination,  wou'd  C^'^v'^^u 
prove  the  very  lame.  For  by  thcle  alfociations,  probably,  the  number 
of  mixed  bodies  is  confiderably  increalcd  ^  and  many  of  thoil  new 
productions  endowed  with  ufetul  qualities  ^  which  they  often  owe,  not 
to  the  body  trcm  which  they  were  obtained,  but  barely  to  this  new 
texture. 

But  as  there  are  feveral  concretes,  whofe  faculties  refide  in  one  or 
other  of  thole  different  fubftances,  call'd  their  lulphurs,  la  Its,  and 
mercuries,  and  confequently  may  be  beft  obtained  by  a  chymiral 
analyfis  ^  lb  there  arc  others,  wherein  the  nobleft  properties  lodge 
not  in  the  fait,  fulphur,  or  mercury,  but  depend  immediately  upon  the 
ibrm,  or  refult  from  the  determinate  ftruilure  of  the  whole  concrete ; 
and,  confequently,  thofe  who  attempt  to  extraft  the  virtues  of  fuch 
bodies  by  the  violence  of  the  fire,  ad  fo  as  to  deftroy  what  they  would 
obtain. 

Helmont  hirafcif  confeffcs,  that  as  the  fire  meliorates  fome '  things, 
and  improves  their  virtues  ^  fo  it  fpoils  others.  And  other  chy mills 
have  declared  themfclves  of  the  lame  opinion. 

Kone  of  the  fubftances,  into  which  the  fire  divides  lalt-petre,  retain 
the  taft,  the  cooling  virtue,  or  fome  other  of  the  properties  of  the 
concrete  •,  whilft  each  of  thofe  fubftances  acquires  new  qualities,  not 
to  be.  found  in  lalt-petre  it  felf.  The  ihining  property  of  the  tail  of  a 
glow-worm,  furvives  fo  Jhort  a  time,  the  little  animal  made  conipi-- 
cuous  by  it,  that  inquifitive  men  have  not  fcrupled  publicly  to  deride 
Baptifia  Portay  and  others  ^  who  deluded,  perhaps,  with  fome  chymical 
furmixes,  have  ventured  to  prefcribe  the  diftiUation  of  a  water,  from, 
the  tails  of  glow-worms,  as  a  lure  way  to  obtain  a  liquor  Ihining  in 
the  dark.  And  to  add  another  example,  amber,  whilft  it  remains  an 
entire  body,  has  a  faculty  of  drawing  to  it  felf  feathers,  ftraws,  c^c. 
which  I  never  could  oblerve,  either  in  its  fait,  its  fpirit,  its  oil,  or  in 
the  body,  I  once  made  by  re- uniting  its  divided  elements.  And,  how- 
ever boldly  chymifts  deduce  particular  properties,  from  a  determined 
proportion  of  their  component  principles-,  yet 'tis  not  always  fo  much 
by  virtue  of  the  prefence,  or  plenty  of  an  ingredient,  that  the  concrete 
is  qualified  to  produce  particular  effefts,  as  upon  account  of  the  par- 
ticular texture  of  that,  and  the  other  ingredients,  aflbciated  after  a 
peculiar  manner  into  one  concrete :  tho,  polTibly,  fuch  a  proportion  of 
that  ingredient,  may  be  more  convenient  than  another,  to  conllituts 
fuch  a  body.  Thus  in  a  clock,  the  hand  is  mov'd,  the  bell  is  ftruck,  , 
and  the  other  aftions  belonging  to  the  engine  performed  •,  not  becaufe 
the  wheels  are  of  brafs  or  iron^  cm:  part  of  one  metal,  and  part  of 
another,  or  becaufe  the  weights  are  of  lead  *,  but  by  virtue  of  the 
fr/e,  iiiape,  and  connexion  of  the  feveral  parts  •,  which  would  perform 
the  1c' me  things,  tho'  the-  wheels  were  of  filver^  lead,  or  wood,  and  . 
the  weight  of  Itone  ,  provided. thc:fabric,. or. comarivanceofc*  the  cxigine, , 
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Qhymifin.  were  the  fame  •,  tho'  brafs  and  fteel  are  more  convenient  to   male 

clock -wheels  of,  than  lead  or  wood.  Lead,  barely  by  various 
applications  of  the  fire,  will  lofe  its  colour,  and  acqu're  fometimes  a 
grey,  fometimes  a  yellowiih,  fometimes  a  red,  and  fometimes  an  ame- 
thyftine  one  ^  and  after  having  pafs'd  thro'  thefe,  and,  perhaps,  feveral 
others,  again  recover  its  own  colour,  and  be  made  a  bright  body :  and 
tho'  fo  flexible  a  metal,  it  may  l^e  made  as  brittle  as  glafs  •,  and  pre- 
fently  be  brought  again  to  be  flexible  and  malleable  as  before.  Nay, 
the  fame  lead,  which  thro'  a  microfcope  appears  to  be  one  of  the 
mofl:  opake  bodies  in  the  world,  may  be  reduced  to  a  fine  tranfparent 
glafs  i  whence  yet  it  may  return  to  an  opake  nature  again  \  and  all 
this  without  the  addition  of  any  extraneous  bodyj  but  merely,as  we  faid, 
by  the  manner  and  method  of  expofiug  it  to  the  fire. 

Upon  the  whole,  we  may  very  well  doubt,  whether  there  be  any 
determinate  number  of  elements,  or  whether  all  compound  bodies 
confifl:  of  the  fame  number  of  material  principles.  For  it  appears  firom 
the  experiments  brought  by  the  common  Peripatetics,  or  by  the  vulgar 
chymifts,  to  demonftrate  that  all  mixed  bodies  confift  precifely  of  the 
four  elements,  or  the  three  hypoffcitical  principles,  are  invalid  and 
defeftive^  that  the  other  common  arguments,  pretended  to  be  drawn 
from  reafon,  in  favour  of  the  Ariftotelian  hypothefis,  are  generally 
grounded  upon  llich  unreafonable,  or  precarious  fuppofitions,  that 
they  may  as  well  be  rejefted  as  allowed  \  that  if  what  Paracelfm  and 
Helmont  pofitively  deliver  of  the  alkahefl:,  be  true  •,  it  mufl:  be  decided, 
which  of  the  two  refolvers,  that,  or  the  fire,  ftiall  determine  the 
number  of  the  elements,  before  we  can  be  certain,  how  many  there 
are  •,  and  that,  as  the  difliinft  fubftances,  whereinto  the  alkaheft  divides 
bodies,  are  affirmed  to  be  different  in  nature,  firom  thofe  into  which 
they  are  reduced  by  fire,  and  to  be  obtained  from  fome  bodies,  more 
in  number,  than  from  fome  others  \  fo,  altho'  we  fhoyld  acquiefce  in 
that  refolution  which  is  made  by  fire,  we  find  not  that  all  mixed  bodies 
are  thereby  divided  into  the'  fame  number  of  elements  and  principles  ^ 
and,  laflly,  that  'tis  no  more  necelfary  to  the  variety,  which  fb 
greatly  conduceth  to  the  perfeftion  of  the  univerfc,  that  all  bodies 
ihould  be  compounded  of  the  lame  number  of  elements  \  than  it  would 
be,  for  a  language  to  have  all  its  words  confifl  of  the  lame  number 
of  letters. 


SECT.    VL 

Whciherihere  TT  Tnav,  perhaps,  fcem  extravagant   to  doubt,  whether  there  be  a 
hc^nydmints  J^  neceffiiy  to  admit  any  elements,  or  hypoflatical  principles  at  all. 
*'  *^^  But  fuppofm^  them   to  be  certain    primitive,    fimplc,     or    per- 
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fcftly  unmixed  bodies,  which  not  being  made  of  any  others,  or  of  one  Chymijlry. 
another,  are  the  ingredients  whereof  all  thofe   called  perfeftly  mixed  v.^-V'^s^ 
bodies,  are  immediately  compofed-,  and.into  which  they  are  ultimately 
refolved  j  I  here  propofe  to  examine,  whether .  there  be  any  one  fuch 
body  to  be  conftantly  met  with. 

The  cafe  being  thus  ftated,  I  am  not  reduced  to  deny,  that  there 
are  fuch  bodies  as  earth,  and  watei:,  quick- lilver,  and  fulphur  \  but  I 
look  upon  earth  and  water  as  component  parts  of  the  terr^^ftrial  globe  i 
and  tho'  I  will  not  pofitively  fay,  there  may  not,  fometimes,  either  a 
running  mero.iry,  or  a  combuftible  fubftance,  be  obtained  from  a 
mineral  or  a  metal  ^  yet  I  need  not  allow  either  of  them  to  be  an  ele^ 
ment,   in  my  fenle. 

In  matters  of  philofophy,  it  feems  a  fufficient  reafcn  to  doubt  of  aft 
important  proposition,  when  its  truth  is  not  eftablilhed  by  any  compe- 
tent proof.    And,  therefore,  if  I  fhew  that  the  grounds  upon  which  meft 
allow  of  "elements,  are  unfatisfaftory  -to  confiderate  perfons,   I  fuppofc  ' 
my  Icruples  will  appear  rational. 

The  confiderations  that  induce  men  to  think  there  are  elements, 
may  be  referr'd  to  two  heads  :  firft,  tliat  it  is  neceffary,  nature  Ihould 
make  ufe  of  them,  to  conftitute  the  bodies  reputed  mix'd.  And, 
fecondly,  that  the  refolution  of  fuch  bodies,  manifefts  nature  to  have 
compounded  them  of  elementary  ones. 

ISow  the   experiments  above  produced,   concerning  the  growth  of  ^y^^  h$tiif 
pompions,  mint,  &c.  flicw,  that  water  may  be  tranfmuted  into  all  the  are  tut  tm* 
<Jther   elements  i   from  whence  we   infer,   that    'tis   not  every  thing  ^eT^^' /'**»  ^* 
which  chymifts  call  fait,  fulphur,  or  merairy,  that  needs  always  be  a  ^^'  ^'7  ^'^ 
primitive  and  ingenerable  body  j    and  that  nature /nuiy  form  a  .plant,  7^bf  g^vtb 
without  having  all  the  elements  previoufly  prepared,  whereof  to  com-  p/  vegttMhUs^ 
pound  it.    And  if  we  allow  the  relation  forir'erly  mentioned  ofiA.de  ^ndmu'm^k. 
Rochas\   not  only  plants,  but  animals  and  minerals  too,  may  be  pro- 
duced out  of  water.    However,  there  is  little  doubt,  but  the  plants 
my  own  experiments  afforded  nse,  woiild,  in  cafe  I  had  reduced  theifl 
to  putrcfaftion,  have  produced  worms,  or  other  infeft?,  as  the  refem- 
bling  vegetables  ufually  do  ^    fo  that  water  may,  by  various  Iemina-1 
principles,   be  fuccefllvcly  tranfinuted,  both  into  plants  and  animals. 
And  if  we  confider,  that  not  only  men,  but  fucking  children,  are  often 
tormented  with  folid  ftones  in  the  bladder  or  kidneys  \  and  even  beafts  too, 
tho'  they  feed  but  upon  vegetables,  which,  perhaps,  are  but  difguizcd 
water-,  it  will  not  feem  improbable,  that  fonie  concretes  of  a  mineral 
nature  may,  likewife,  be  fonn'd  of  water. 

And  as  a.  plant  may  be  nouriflied,'  and,  conlequently,  may  confift 
of  common  water ;  fo  may  both  plants  and  animals  be  made  up  of 
compound  bodies,  without  having  any  thing  merely  elementary,  aifordcd 
tihem  by  nature,  to  be  compounded.  This  is  evident  in  men,  who, 
whilft  they  were  infants,  fed  only  on  milk  •,  and,  afterward?,  altogether 
qipon  flefli,  fifli,  wine,  and  other  perfeftly  mix'd  bodies.    It  may  be 
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Chjmiftry.  feen  alfo  In  fheep,  who^,  on  fome  of  our  JE;^///fe  downs,  grow  very  6t^ 

by  feeding  upon  the  grafs,  without  fcarce  drinking  at  all  j  and  yet  more 
xnanifeftly  in  maggots,  that  feed  and  grow  up  to  their  full  fize,  within  the 
pulp   of  apples,   pearsj^  or  the  like  fruit.     We  find  alfb,  that  flich 
dungs  as  abound  with  a  mixed  (alt,  haften  the  growth  of  com,  and 
other  vegetables,  much  more  than  water  alone.     And  a  man  experienced 
in  fuch  matters,  affures  me>,that,  fometimes,  when,  to  bring  up  roots  very 
early,  the  mould  they  were  planted  in  was  made  over-rich,^  the  very  llib- 
ftance  of  the  plant  has  tafted  of  the  dung.    And  let  us  confider  a  graft  of 
one  kind  of  fruit,  upon  the  upper  bough  of  a  tree  of  another  kind  j  as 
for  inftance,   the  fcion  of  a  pear  upon  a  white-thorn  j   for  there  the 
afcending  liquor  is  already  alter'd,  either  by  the  root,  or,  in  its  alcent,. 
by  the  bark,  or  both,  and  becomes  a  new  mix!d  body  j  as  may  appear 
by  the  different  qualities,  to  be  met  with  in  the  faps  of  feveral  trees  j 
particularly  the  medicinal  virtue  of  birch-water,  which  I  have  fome- 
times drunk,  upon  Heltnont^s  great  and  delerved  commendation.    Now 
the  graft  being  faften'd  to  the  ftock,    muft  neceflarily  nourifli  it  felf,. 
and  produce    fruit  only  out  of  this  compound  )pice,  prepared  for  it 
by  the  flfock  ;   being  unable  to  come  at  any  other  aliment.     And  con- 
fidering  how  much  of  the  vegetable  fed  upon,  may  remain  in  an  animal  j, 
'tis  ealy  to  imagine,  that  the  blood  of  that  animal  which  feeds  imon 
this,  tno'  a  weU  conftituted   liquor,  with  all.  the  different  corpulcles 
that  make  it  up,  and  kept  in  order  by  one  prefiding  form,  may  be  a 
ftrangely  compounded  body  ^  many  of  its  parts  being  themfelves  com-^ 
pounded.    So  little  neceffity  is  there,  that  even  in  the  mixtures  which. 
nature  her  felf  makes  in  animal  and  vegetable  bodies,  Ihe  fhould  have- 
pure  elements  at  hand  to  compofe  them  of. 

As  much  might,  perhaps,  be  laid  of  minerals,  and  even  metals,  if 

it  were  as  eafy  for  us  to  make  experiments,  in  order  to  the  produfHom 

of  them,,  as  of  plants  and  animals.    But  the   growth  or  increafe  of 

minerals.  Being  uiually  very  flow,  and,  for  the  moft  part,  perform'd  im 

the  bowels  of  the  earth,  where  we  cannot  fee  it  •,  I  muft,  iiiftead  of  exr 

periments  on  this  occafibn,  make  ufe  of  obfervations. 

And  if  mU     That  flones  were  not  all  made  at  once,  but  that  fome  of  them  are: 

mr^is  mtd      fuccefUvely  generated,  may  be  fully  prov'd  by  feveral  examples.  There* 

-muU.  -         jg  ^  famous  plJicc  mFrancty  known  by  the  mimt  oi  Its  Caves  Gomeres^^ 

where  the  water  falling  from  the  upper  parts  of  the  cave  to  the  ground,, 
prefently  condenfes  there  into  little  ftones,  of  fuch  figures  as  the  fallings 
drops  chance  to  exhibit ;  fome  of  which  ftones  have  been  prefented. 
me.  And  both  Linfchotctiy  and  another  eminent  author,  inform  us,, 
that,  in  the  diamond-mines  in  the  Eajt-Indiesy  when  having  dug  the 
earth,  tho'  to  no  great  depth,  they  find  diamonds,  and  take  them* 
quite  away  j  yet  in  a  very  few  y^ears,  they  find  new  ones  produced, 
ifi  the  very  fame  place:  whence  it  feems  probable,  that  nature  does- 
not  always  require  elementai*y  bodies  to  produce  ftones.  And  as  for 
metals,   authors  of  good  note  affaire,  us,,  they  have,  been  obleiTed  to 
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grow  •,    fo  that  what  was  not  a  mineral  or  metal  before,  became  one  Chymijirjm 

afterwards.    Of  this  it  were  ea(y  to  alledge  many  teftimonies  of  pro- 

fcfs'd   chymifts,    and  other  left  fufpefted  authors.     "  Sulphur,"  lays 

FallofitUy  "  prefently  grows  under  ground :  there  are  places  where  that 

"  mineral  having  been  once  dug,  and  luffer'd  to  'reft  for  four  years, 

^*  yield  plenty  of  it   again.      Tliny  relates,    that  iron   grows  in  the 

^^  ifland  llva  in  Italy  j  and  Strabo  exprefly  tells  us,  that  'tis  there  dug 

**  up,  and  continually  grows  again  in  the  fpace  of  an  hundred  years. ' 

Cefalfinm  declares,  **  there  is  a  very  plentifxil  vein  of  iron  in  Italy  \ " 

and  that  "  the  ifland  llva  is  famous  for  the  growth  of  it  j  fo  that  the 

*^  earth    call   up  in  digging  a  vein  there,    will,  in  trafl:  of  time,   be 

'*  wholly  turnM  into  a  vein  again."    And  jigricoU  owns,  that  "  at  a 

^*  town  call'd  Saga^  in  Ctmumyy    they    dig  up  iron  in  the  fields,    by 

**  fmking  ditches  two  feet  deep  \ "  and  adds,  that  "  within  the  (pace 

^  of  ten  years,  the  ditches  are  dug  again  for  iron  newly  produced  \  as 

■**  that  metal  is  obtained  in  Uva^^    Not  to  mention  wnat  Calm  wotes 

concerning  lead,  that  it  will  increafe  both  in  biilk  and  weight,  if  lone 

kept  in  vaults  or  cellars  \   as  he  gathers  from  the  fwdling  of  thole 

pieces   of  it,  which  were  employed  to  fatten  together   the  parts  of 

ftatues  \    Boccacim  Certaldm  relates,  that  "  there  are   lead-ftones  in  a 

**  mountain  near  Florence  j    which,  if  hewn  out,  wiB,  in  a  ihort  time, 

**  have  their  place  lupplied  by  new  ones."    Fliny  alfo  mentions,  **  fomc 

*^  lead-mines,  where  tne  drols  being  thrown  in  heaps,  and  fufFer'd  to 

**  lie  expofed  to  the  weather  for  a  few  years,  yielded  a  large  increajfe 

^*  of  that   metal."     'Tis  deliver'd  by  CerhardHs,  tliat  "  in  the  valley 

**  of  Joachim^  filver  is  found  to  grow  from  the  ftones  of  the  mine, 

^  in  the  nature  of  grafs,  as  from  a  root,  to   the  length  of  a  man's 

*^  finger ; "  and  mentions  Dr.  Schreter  as  an  eye-witnefs  \  who,  alf b,  kept 

by  him  many  pieces  of  that  very  metal,  furprizingly  figured. 

That  induftrious  chymift,  Johannes  f^alehim^  relates,  with  many  con- 
curring fubftances,  that  at  a  mine,  not  far  from  Stra4burgy  calfd  Maria^ 
hrchj  a  workman  accidentally  found  a  large  mafs  of  pure  filver,  weigh- 
ing 500  pounds,  in  a  hollow  place  under  ground,  with  no  vein,  or  ore, 
near  it  •,  only  fomething  like  a  burnt  matter  underneath  j  from  which 
and  other  circumflances,  our  author  concludes,  that  by  the  warmth 
of  the  place,  the  noble  metalline  fpirlts  were  carried  from  the  neigh- 
bouring galleries,  or  vaults,  thro'  other  fmallcr  cracks  and  clefts,  into 
that  cavity  •,  and  there  coUcfted,  as  in  a  clofe  chamber,  into  one  large 
liunp. 

And,  laftly,  Jgricola  relates,  that  when  he  was  among  the  Hungarian 
mines,  he  obferved,  there  would  ofcen  arife  in  the  deep  grooves, 
a  warm,  innocent  fteam,  which  fafletf  d  it  felf  to  the  fides  •,  and  that 
coming  to  review  it  in  two  days  time,  he  difcemM  it  all  very  fix'd  and 
Glittering  •,  whereupon  having  colleftcd  it,  and  diftill'd  it  fer  retonam^ 
he  then-e  obtained  a  fine  fpirit:  he  adds,  that  the  miners  informed 
him,  this  fteam  would,  at  laft,  have  become  a  meta^,  as  gold  or  fdver. 

X  X  2  From 
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Chmiftry.      From  all  this,  'tis  not  very  pmbable,  that,  whenlbever  a  mineral;, 
~  or  a  metal,  is  to  be  generated  in  the  (iowels  of  the  earth,  nature  muft 

needs  have  at  hand,  fait,  fulphur,  andmerciirx,  to  compound,  it  j  for 
not  to  urge,  that  the  two  laft  relations  feem  lefs  tofavpuV:,the'chy.- 
mifts,  thm  JrifibtUy  who  wou'd  have  metals  generated  of  fleams  j.aU 
the  obfervations,  taken  together,  make  it  feem  more  likely^  that  the 
mineral  earths,  or  thofe  metalline  fleams, .  contain  fome,  feminal  rudi- 
ment, or  what  is  equivalent  thereto ;  by  whole  plaflic  power,,  the  refi 
of  the  matter,  the',  perhaps,  terreftrial  and  heavy,  is,  in  traft  of 
time,  fafhion'd  into  particular  metalline  ores,  almoft,  as  we  formerly 
obferv'd,  fair  water  was,  by  the  ftminal  principle  of  mint,  pompionSj 
and  other  vegetables^  contrived  ifit^o  bodies,  aniwerable  to  their  feeds. 
And  that  filch  alterations  of  terreftrial  matter,  ^re  not  impoffible,  feiems 
evident  from  that  notable  praftice  of'^the  fait- peter  boilers;  who  unani- 
TOOufly  obferve,"  that  if  an  earth,  pregnant  with  nilre,  be  deprived  by 
the  affufion  of  water,  of  all  its  true  and'diffoluble  fait  j  yet  the  fame 
earth  wilJ,  after  fome  years,  yield  them .  falt-^eter  again.  For  which 
reafon,  fome  of  the*  moft  eminent  and  skilful  of  them,  keep  it  in  heapsj 
as  a  perpetual  mine  of*falt-peter :  *  whence  it  may  appear,  that  the 
ftminal  ♦  principle  of  nitre,^  latent  in  the  earth,  does,  by  degrees, 
transform  the  neighbouring  'matter,  iilto  a  nitrous  body. 

A  pjerfon  of  great  credit,  and  well  acquainted  with  the  ways  of 
inaking  vitriol,  a/firmM  to  me,  that  lie  had  obferv'd  ,a  kind  of  min^'-' 
ra I,  which  abounds  in  that  fait,  did,  by  being  kept  within  doors,  and 
not  exposed  to,  the  free  air  and  rains,  of  it  felf,  in  no  very  long  time^ 
turn  to  Vitriol,  not  only  in  the  outward,  or  fiiperficial,  but  even  ia 
the  raoft  central  parts. 

And,  I  have  alio  met  with  a  certain  kind  of  marcafite,  that  lay  toge^ 
ther  ia  great  quantities  under -ground  j    which,  even  in  my  chamber^, 
bfegan,  in  a  few  hours,  of  it  felf,  to  turn  into  vitriol.    Now,  as  nature, 
we  fee^  makes  falt-peter  out  of  the  earth,  that  was  once  almofl  fcentlefs,^, 
and  did  not  find  a  very  fetid,  and  corrofive  acid  liquor,  and  a  fharp 
alkaline  fait  to  compound  it  of-,  tho'  thefe  are  the  bodies,  into  which 
the  fire  refolves  it  ^  fo  it  were  not  neceffary,  that  nature  inouid  make^ 
up  all  metalsj   and  other  minerals,  of  pre-exiflent  fait,   fulphur,  aqj- 
mercury,  tho' fuch  bodies  might,  by  fire,  be  obtain'd  from  them.    This 
confideration,  duly  weigh'd,    is  very  confiderable  in  ourprefent   en- 
quiry:  and  hereto  agree  the  relations  of  our  two  Carman  chymiftsv 
for  it  is  very  improbable,   that  fo  liangutd    and  moderate  a  heat^    as 
that  within  the  mines,  fhould  carry  up,   to  fo  great  a  height,  fait 
fulphur,  and  mercury^   fihce  we  find,  in  our  diftillations,  that  it  re-/ 
quires  a  confideraWe  <}egree  of  fire,  to  raife  to  the  height  of  one  foot,^^ 
not  only  fait,  but  even  mercury  it  felf,  in  clofe  veffel^.    And  if  it  be.^ 
objeftedi   that,   it  feems,  by  the  ill  ftent^   fbmetimes  obferv'd' after, 
lightning,  that  fulphureous  fleams  mayafcend  very  high,  without  any/- 

ewra-R^. 


The  Sc epical  Chymijl.  3^.  w 

rextr^ordinary  de^ee  of  heat  i  I  anfwery  that  the  fulphur  of  filver;.  J?,  Chymijlrf 
,  by  chymifts/faid  to  be  a  fixVi  one.-  •  v^'^y^Ni 

But  the  Arifiotelians^  and  vulgar  chymifts,  L  prefume,  know  no  better 

than  I,    a  priori^   of  what   ingredients,*  nature  compounds  metals  and 

*  minerals.    For  their  argument,  to  prove  that  thofe  bodies  ronfift  of  fuch 

.  principles,  is  drawn  a  psfterkriyl  mean,  their  chymical  analyfis,  which 

is  the  fecond  topic  from  whence  they -argue. 

Now,  tho'  chymifts  pretend  to  draw,  fait  from  fome  minerals,  run- 
ning mercury  from  others,  and.  from. others  a  fulphur,  yet  they  have 
.  not,  hitherto,  taught  us,  by  their  praftice,  to  feparate  any  one  prin- 
cCiple   from  all  fopts- of  minerals,    witbou^  exception;    and  thence,^  I 
conclude,  none  of  them  to  be  an  ingredient  of  all  bodies.: 
,     But,  fuppofing  "that  either  fulphur,  •  or  mercury,  were  obtainable     The  f^r 
,  from  all  lorts  of  minerals  •,  ftill  this  fulphur,  or  mercury,  would  be  ^^^^''f^'\ 
compound,  not  an  elementary,  body"^.    And  certainly,  he  who  takes  *^J^^^^ 
.notice  of  the  wonderful  operations  of  quick-filver,  either  the  common,  or 
.  that  drawn  from  mineral  ^odies,  can  Icarce  be  fo  incojifiderate,  as  to 
think   it  of  the  very  fame  nature,  with   that  immature  and  fugitive, 
fubflance,.  which«  chymifts*  call  the  mercuty  of  vegetable  and  anim^ 
fubftances.     So  that  when  mercury  is  obtained,  by  the  hdp  of  tJie 
fire,   from   a  metal,   or  other   mineral  body ;    if  we  are  unwilling-  to 
fuppofe   it  not  pce-exiftent  therein,    bat  produced  by.  the  aftion  of 
thd  fire^  we  may,   at  leaft,  allow  this   quick-filver  to  have  bfeen  a 
perfeft  body  of  its  own  kind,  which  happened  to  be  intimately  mingled 
and  coagulated  with  the  other,  fubftances,  whereof  the  metal,  or  mi- 
.neraly   conftfted.     This    may  be  exemplified    by   native  vermillion; 
wherein  the  quick-filver,  and  fulphur,  being  exquifitely  blended  both-, 
with. one  another,'  and  that  courle  mineral  fluff  that  harbours  then;,  . 
make    up  a  red  body,   different  enough  from  both  5    and  yet   from 
hence,  part  of  the  qi*ick-filyer  and  of  the .  fulphur,  may /be  eafily  ob^ 
tuin'^d.    Thus  alfo^  in  fome  nrines,  nature  has  fo  curioufly  incorpora- 
ted filver  with  lead,  that  'tis  extremely  difficult,  and  yet  pofiible,.  to 
feparate  the  former  from  the  latter*     And  fo  in  native  vitriol,  the 
metaHine  coppufcles-  are,    by   skill  and  induftry,  feparable  from  •  the 
faline  ones-,   tha' they  be  fo  coagulated  with  them,    that  the:-whole 
coiicr:ete  is  reckon'd  among  falts.     Now  I  nevei  could,  fee  any  earth 
or   water,     properly  fo  call'd,    feparated  from  gold  or  filver;:   and^ 
therefore,   to  rctjortthe  argument,    I  conclude^   that  fince  there  are 


*  Af/iJajw^^r^.has  fliewn,  that  all  mine* 
ral  acids  wiUdiflblve  quick-filvcr;  that 
fome  of  them  diflblvc  it  caller  than 
ethers;  th^  fome  diflblvc  it  totally, 
others  but  in  part ;  leaving  a  blacl«fh. 
fitdiment  at  the  bottom,  which  never- 
thelcfs  is  eafily  diflblvfed  by  fome  other 
acid;    that    by    a    particular  operation,* J 


made  to  purify  marcury  cxaftly,  he  ob- 
taiQ*d  from  it  a  quantity  of  a  light  grey  • 
powder,  of  different  properties  from,  bur 
e(!ential  -  to  ■  it ;  whence-  he  conchidcs/ 
that  quick-filver  is  not  homogeneous  la 
all  its  parts.J  hUm$ir^  de  f^^uiem.  J.  1700* 
p:  245. 
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Chymiftry.  fome  bodies,  in  which,  for  ought  appears,  there  is  neither  earth  nor 

water-,    neither  of   thofe  is    an   univerlal  ingredient  of  all    bodies, 
counted  -perfeftly  mix'd. 

it  may  indeed  be  faid,  that  the  reafon  why  from  gold,  or  filver, 
we  can  feparate  no  moifture,  is,  becauie  when  it  is  melted  out  of 
the  or^j  the  vehement  fire,  requifite  to  its  fufion,  forc'd  away  all 
the  aqueous  and  fugitive  parts.  But  Jofephm  jicofid^  relates  ity  upoa 
his  own  obfervation,  that  in  jimericd^  there  is  a  kind  of  filver,  where^i 
of  the  Indians  fometimes  find  pieces,  very  fine  and  pure,  like  Imall 
round  roots  -,  which,  tho'  rare  in  that  metal,  is  ufuai  in  gold :  and, 
befides  this,  fays  he^  they  find  fome,  which  they  call  gold  in  grains  j 
which  are  fmall  pieces,  without  mixture  of  any  other  metal,  and  . 
iiave  no  need  of  melting  or  refining  in  the  fire.  And  a  very  skilful, 
and  credible  perfbn,  aifirmM  to  me,  that  being  in  the  Hungarian  mines, 
r*be  had  the  good  fortune  to  fee  a  mineral,  that  was  there  dug  up, 
wherein  pieces  of  gold,  of  the  length,  and  alio  almoft  the  bignels, 
-of  a  human  finger,  grew  in  the  ore,  as  if  they  had  been  parts  and 
•branches  of  trees.  And  I  have  my  felf  leen,  a  lump  of  whitiih  mine- 
ral flone,  that  lookM  like  a  kind  of  fpar,  wherein  there  grew,  here 
and  there,  feveral  little  lumps  of  fine  gold,  fome  of  them  about  the 
l)igi:efs  of  peafe. 

But  Acofta  tells  us,    he  has  feen  pieces  of  pure  native  gold,    that 

iigh'd  leveral  pounds.  And  I  my  felf,  have  leen  a.  piece  of  ore, 
lately  dug  up,  in  whofe  fiony  part  there  grew,  almoft  like  trees, 
ieveral  parcels  of  a  metal,  which  feem'd  to  be  very  pure,  or  unmix'd 
with  any  heterogeneous  fiibftances;  and  were  fome  of  them  as  big 
..as  my  finger. 

To  proceed  to  the  confideration  of  the  analyfis  of  vegetables.  My 
trials  indeed,  give  me  no  caufe  to  doubt,  that  five  different  fubftances, 
may,  generally,  be  obtained  from  them  by  the  fire  j  yet,  I  think,  it 
will  not  be  eafily  demonftrated,  that  thefe  deferve  to  be  calfd  ele- 
ments,  in  the  lenfe  above  delivered. 

And  before  I  defcend  to  particulars,  I  muft  premife  this  general 
confideration,  that  thefe  different  fubftances  called  elements,  or 
principles,  differ  not  from  each  other,  as  plants,  animals,  and  metals  ; 
or  as  creatures,  immediately  produced,  each  by  its  peculiar  feed,  and 
conftituting  a  diftinft  propagable  fort  of  creatures  in  the  univerle  j  for 
the(e  are  only  various  (chemes  of  matter,  that  differ  from  each  other, 
but  in  confiftence,  and  Ibme  very  few  other  accidents,  as  tafl,  fmell, 
inflammability,  or  the  want  of  them  •,  fo  that  by  a  change  of  texture, 
not  impoflible  to  be  wrought  by  the  fire  and  other  agents,  that  have 
the  faculty  to  difTociate  the  fmall  parts  of  bodies,  and  afterwards  to 
connefl:  them  after  a  new  manner,  the  fame  parcel  of  matter  may  ac- 
quire or  lofe  fuch  accidents  as  fuffice  to  denominate  it  fait,  fulphur, 
or  earth;  whence  the  fire  may  as  well  produce  fome  new  textures, in 
-a  parcel  of  matter,  as  deflroy  the  old. 

If 
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If  we  doubt  not  the  truth  of  fbme  oi Helmonis  relations,  we  may  Chjmiflry. 
well  queflion,  whether  any  of  thefe  heterogeneous  lubftances  exift  in  lvV'^V.*. 
the  concrete,  whence  they  are  obtainM  by  the  chymical  analyfis.    For,    ^^^tria  pri- 
not  to  infift  upon  the  uninflammable    fpirit  of   fuch  concretes;    be-  ^^J^^^^^^,/- 
caufe  that  may  be  pretended  to  be   but  a  mixture  of   phlegm   and  thefiri! 
fiilt  i  the  oil  or  fulphur  of  vegetables  or  animals  is,  according  to  him,, 
reducible,  by  the  help*  of  lixiviate  lalts,  into  fope  \  as  that  fope  rs,  by 
repeated  diiiillations,  from  a  Cafut  martuum  of  chalk.  Into  infipid  water. 
And  as  for  the  faline  fubftance^  that  feems  to  be  feparable  from  mix- 
ed bodies  ;  the  fame  Helmont^s  tryals  give  us  caufe  to  think  it  may  be 
a  produdron  of  the  fire,  which,  by  tranfpoiing  and  otherwife  alterfng.. 
the  particles  of  the  matter,   brings  it   to  a  faline  nature,    "  For  I 
^  know,  "  fay&he,  "  a  way  to  reduce  all  ftones  into  a  meer  l»lt^. 
**  of  equal  weight  with  that  from  whence  it  was  produced,  without 
^  the  leall  mixture  of  either  fulphur  or  mercury/'   Which  aileveration 
wou'd,  perhaps,  feem  lefs  incredible,  if  I  durft  here  fay  all  I  cou'd* 
upon  that  fubje£):^    And    hence,,  by   the  way,   we  may,  alfoy  con- 
clude, that  the  titular   fulphur  and   mercury,  obtained  by   analyfis,^ 
from  compound  bodies,  may,  poflibly,  in  many  cafes,  be  the  produ* 
ftions  of  fire  \  fince,  if  the  lame  bodies  had  been  wrought  upon   by. 
Helmont^s  agents,  they  would  have  yielded  neither  fulphur  nor  mer- 
cury J  and  thofe  portions  of  them,  which  the  fire  wou^d  have  pre- 
fented  in  the  form   of  fulphureous  and  mercurial  bodies,. might,  byv 
his  method,  have  been  exhibited  in  the  form  of  fait* 

But  it  is  not  fo  eafy  to  rejeft  water  and  earth,  e)[pecially  the  former,     phelgm  wr- 
as  'tis  to  rejeft  the  rria  prima^  from  among  the  elements  of  mix'd  bo-  ^  univerfMj" 
dSes  :   however,  every   difficult  thing  is  not  impoffible.    As    to  wa-  n^/J^'^^^ 
teVj  the  chief  qwalities  which  occafion  men  to  give  that  name  to  any  'l^rf^xUi 
vifible  fubflance,  are,  that  it   is   fluid,,  infipid,  and  inodorous  :  but  I  kodla.. 
have  never  feen  any  of  thole  feparated  fubfiances  chymifts  call  phlegm^  - 
which  was  perfeftly  deftitute  both  of  tafl:  and  Imell.    And,  if  it  be  laid, 
that  fince  the  whole  body  is  liquid,  the  mafs  is  nothing  but  elemen- 
tary water,  faintly  imbued  with   fome  of  the  faline  or   fulphureous 
parts  of  the  fame  concrete,  which  it  retain'd  upon  its  feparation  fronv 
the  other,  ingredients  ;  I  anfwer,  that  this  ob)eftion  woud  not. appear 
fb  flrong  as  plaufible,.  if  chymifls  underftood  the  nature  of  fluidity 
and  compaftnefs.    I  formerly  obferved  that,  to  make  a  body  fluid^^theret 
is  nothing  necefifary   but  that  it  be  divided  into  parts  fmall  enough: ^ 
and  that  thefe  parts  be  put  into  fuch  a  motion  amongfl:  themfelve?, , 
as  to  glide   fome  one  way  and  fome  another^ along  each  others  fur- 
faces  j  fo  that  altho'  a  concrete  were  never  la  dry,.,  or  had  not  any 
water,  or  other  liquid  exiftent  in  it  j  yet  fuch  a  comminutibn  of  its-' 
parts  may  be  made  by  the  fire,  or  other  agents^  as  to  turn  a  great 
portion  of  them  into  liquor.     For  if  fea-falt  be  melted  in    the-  fire, 
to  free  it  from- the  aqueous  pares,  and  afterwards  diftill'd  with  a  ve-- 
hementheat,.  from  burnt  day,.,  or  any  other  very-  djy  Qtpa  morpu- 
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SCbmifim^m^  a  large  portion  of  the  fait  will  be  driven  over  in  the  form  oF  a 
~  ^       liquor.    A-nd  to  ihew,  that  a  great  part  of  this  liquor  was  ftill  true 
fea-falt,  brought  by  the  operation  of  the  fire  into  corpufdes  fo  fmal]^ 
..and,  perhaps,  fo  advancagioufly  fhap'd,  as  to  be  capable  of  the  form 
'Of  a  fluid  body,  I  poured  to  fuch  -(pirituous  lalts  a  due    proportion 
of  the  fpirit  of  urine,  and  thereby,  having  evaporated  the  luperfluous 
moifture,  ibon   obtained    fuch    another    concrete,  both    as    to    taft^ 
Imel),  and  eafy  volatility,  as  common  lal-armoniac.    And  further,  to 
manifeft  that  the  corpufcles  ot  the  fea-lalt,  and  the  laiine  ones  of 
urine,  retain  their  feveral  natures  in  this  concrete,  I  mfxed  it  with  a 
convenient  quantity  of  fait  of  tartar,  and  committing  it  to  diftillatioii^" 
loon  regained  the  Ipirit  of  urine,  in  a  liquid  form  by  its  lelf  j  the  fea- 
lalt  remaining  behind  with  the  fait  of  tartar.    It  is,   therefore,  very 
poflible,  that  dry  bodies  mey,  by  the  *fire,  be  reduced  to  licjuors,  with- 
out any  leparation  of  elements  ;  but  barely  by  a  certain  kindofdifli- 
pation  and  comminutionof  the  matter,  whereby  its  parts  are  brought 
into  a  new  ilate.    If  it  be  ^ill  objefted,  that  the  phlegm  of  mix^d 
.bodies  muft  be  reputed  water,    becaule  <b  weak  a  taft    needs    but  a 
very  fmall  proportion  of  lalt  to  impart  it-,  I  reply,  that  for  ought  ap- 
pears, common  fair,  and  feveral  other  bodies,  tho' diftill'd  whenever 
lb  dry,  and  in  veffels  ever  fo  dole,  will  yield,  each  of  them,  a'confide- 
rable  quantity  of  a  liquor,  wherein,  tho  as  I  lately  noted,  laiine  corput* 
cJes  abound,  yet  there  is  befldes,  a   large  proportion  of  phlegm  ^  as 
'may  be  eafily   difcovered  by  coagulating  the  faline  corpufcles   with 
any  convenient  body ;  as  we  coagulated  part  of  the  Ipirit  of  fait  with 
fpirit  of  urine.    And  I  have  often  feparated  a  fait  from  oil  df  vitriol 
it  felf,  by  boiling  it  with  a  juft  quantity  of  mercury,  and  then  wafh« 
ing  the  newly  coagulated  fait  from  the  precipitate,  with  fair   water. 
Kow  to  what  can  we  more  probably  afcribe  this  plenty  of  an  aque- 
ous fubftance,  afforded  by  the  diftillation  of  fuch  bodies,  than  to  thfs^ 
that  among  the  various  operations  of  the  fire  upon  the  matter  of  a 
concrete,  feveral  particles  of  that  matter  are  reduced  to  a  flrape  and 
fxTsQ  reqnifite  to  compofe  fuch  a  liquor,  as  the  chymifts    call  phlegm, 
or  water  ?    'Tis  proper  here  to  refleft  upon  what  Ave  formerly  laid, 
concerning  the  change  of  qu'ck-filver  into  watery  for  the  water  having 
but  a  very  faint  taft,  if  at  all  more  than  many  of  thole  liquors  which  chy- 
mifts refer  to  phlegm  •,  it  leems  evident  from  fuch  an  experiment,  that 
even  a  metalline  body,  and,  therefore,  much  rather  a  vegetable  or  ani- 
mal oaQy  may,  by  a  limple  operation  of  the  fire,  be  turn'd,  in  great 
part,  into  water.     And  iince  the  chymifts  are  not  yet  arbleout  of  gold, 
lilver,  c^c.  to  feparate  any  thing  like  water;  I  may  be  allowM  to  con- 
clude againft  them,  that  water  is  ix)t  an  univerfal  and  pre-exiftent  in- 
gredient of  mix'd  bodies. 

Butfuppofing  the  truth  of  what  Hebnont  relates  of  the  alkaheft's  ef- 
fr  fts ;  it  may  be  alledg'd,  that  he  could  tranfmute  all  reputed  mix'd 
bodies  into  mare  infipid  water.    But    tho'   his   aiErmations    conclude 

ftrong- 
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^ftrongly  againft   the  vulgar   chymifts,    fince  they  proved    that  the  Cijmififfjm 
•common  principles,  or  ingredients  of  thing?,  are  not  permanent  and  v^S/^^ 
indeftruaible,  becaufe  they  may  be  further  reduced  into  infipid  phlegm, 
-different  from  them  all  j  yet,  till  we  can  be  allowM  to  examine  this 
liquor,  it  is  not  unreafonable  to  doubt,  whether  it  be  not  fbmething 
•elle  than  meer  water.    For,  Ifind  no  other  reafon,  why  Helmmt  pro- 
nounces it  fo,    but  becaufe  it   is  infipid.    IMow  fapor,  being  a  pro- 
perty of  matter,  that   relates   to  our  organs  of  taft  ^   it  may  very 
polTibly  happen,  that  the  fmall  parts  of  a  body  fhall  be  of  fuch  a 
fue  and  fhape,  as  either  by  their  extreme  minutenels,  by  their  flen- 
'dernefs,   or  by  their  figure,    to  be  unable   to  pierce  into^   and  make 
perceptible  impreffions  upon  the  nerves,  or  membranous  parts  of  the 
tongue  or  palat  ^^  and  yet  be  fit  to  work  otherwife  upon  feverail  bodies, 
than  meer  water,  and,  confequently,  to  fhew  it  felf  to  be  of  a  nature  far 
from  elementary.    In  dyed  filk,  whilft  many  contiguous  theaads  make 
«p  a  skern,  the  colour  is   conspicuous  •,  but  if  only  a   very  few    of 
them  be  view'd,  the  colour  will  appear  much  fainter  than  before  j  and 
if  only  a  fingle  thread,  'tis  not  eafie  to  difcem  any  colour  at  all; 
ib  fubdie  an  objeft  wanting  the  force  to  make  an  impreffion  upon  the 
optic  nerve,  great  enough  to  be  taken  notice  of.    It  is  alfb  ooferv'd, 
that  the  beft  fort  of  oil-olive  is  almoft  taftlefs,  tho'  it  be  vaftly  remote 
in  nature,  from  water.    The  liquor,  into  which  mercury  may  be  tranf^ 
muted,  has,  fometimes,  but  a  very  languid  tafl  j  yet  its  operations,  even 
upon  Ibme  mineral  bodies,  are  very  peculiar.    Quick-filver  it  felf,  al- 
fo,  tho*  the  corpufcles  it  confift  of  are  fo  very  fmall,  as  to  get  into 
the  pores  of  gold,  is  altogether  taftlefs.    And  Helnumt  leveral  times 
tells  us,  that  fair  water,  wherein  a  little  quantity  of  quick-filver  has 
Iain  for  fome  time,  tho'  it  acquire  no  certain  taft,  or  other  fenfible 
'quality,  has  a  power  to  deftroy  worms  in  a  human  body.    And  a 
great  lady,  eminent  for  her  beauty  in  feveral  courts,  confefs'd  to  me, 
that  this  infipid  liquor  was,  of  all   innocent  walhes  for  the  face,  the 
beft  fhe  ever  met  with. 

Befides,  it  deferves  to  be  remarkM,  that,  as  we  are  accuftomed  to 
drink  nothing  but  wine,  beer,  or  other  ftrongly  tafted  liquors,  there 
may  be  in  feveral  of  thofe  that  pafs  for  infipid  phlegm,  very  pecu- 
liar and  diftinfl:  tafts,  tho'  unheeded  by  us.  For,  to  omit  what  na- 
turalifts  affirm  of  apes,  that  they  have  a  more  exquifite  palat  than 
us:;  among  men  themfelves,  thofe  who  drink  nothing  but  water, 
may,  as  1  have  try'd  in  my  felf,  difcem  a  great  difference  of  taft  in 
feveral  waters  •,  which  one  unaccuftomed  to  drink  water,  wouM  take 
to  be  all  alike  infipid.  And  'tis  not  irapoflible,  that  the  corpufcles, 
into  which  a  body  is  difperfed  by  the  fire,  may  thereby  have  their 
figures  fo  altered,  or,  by  alfociations  with  one  another,  be  brought  in- 
to little  maffes,  of  fuch  a  fize  and  fhape,  as  to  be  unfit  to  make 
fenfible  impreffions  on  the  tongue.  The  fharpeft  fpirit  of  vinegar  ha- 
ving diffoivM  as  much  coral  as  it  can,  will  coagulate  with  it,  into  a 
Vol.  III.  Yy  fub- 
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Chmiffri.  fubftance,  which,  tho'  fbluble  in  water,  like  fait,  is  incomparably  fefy 
%,ffryr^^^   ftrongly  tafted  than  the  vinegar  was  before.    Ajid  tho'  the  acid  falts 
carried  up  with  quick-fiiver  in    the   preparation    of  common    fubli- 
mate,    are   fo    fharp,   that,,   moiftened    with  water,  they  will    cor- 
rode metals*,  yet  this  corrofive  fublimate,  being  twice  or  thrice  re- 
fublim'd  with  a  fall  proportion  ofinfipid  quick- fiiver,  conAitutes  .J^*^ 
curius  dulcis  •,  fo  call'd,^  becaufe  the  fharpnels  ot  the  corrofive  falts  is  lb 
taken  away,  by  their  combination  with  the  mercurial  corpufcles^  that 
the  whole  mixture,  when  prepared,^  is  judged  infipid. 
J^puttk.       For  fuch  leafons  I  cannot  admit  elementary  water  as  a  conftant  io* 
gredient  of  mixM  bodies.  And  as  for  earth,  it  may  well  be  fufpefted^  that 
many  fubftances  pafs,  among  chymifts,  under  the  name  of  it  ^  only  be- 
caufe, like  that,  they  are  dry,  heavy,  and  fixM  ^  tho'  yet  very   far 
from  an   elementary  nature.    This  feems  probable  from  what  I  for- 
merly faid  of  that  the  chymifts  call  the  terra  damnaMofthmgSy.$Lai 
particularly  concerning  the  copper  to  be  drawn  from  the  Gj^  mor^u* 
vnt  of  vitriol  ^  to  which  we  may  add  a  remarkable  experiment  made- 
by  Johannes  jigrieola  upon  the  terra  damnatao^  brimftone.     This  author 
tells  us,  that  having  prepared  an  oil  of  fulphur,  he  reverberated  the 
remaining  feces,  in  a  moderate  fire,  for  fourteen  days  ^  and  afterwards  put 
them,  well  luted  up,  in  a  wind-furnace,  with  a  ftrong  fire,  for  fix  hours ;< 
propofing  to  calcine  them  to  perfeft  whitenefe.    But  coming  to  break 
the  pot,  he  found  very  little  feces  on  the  top,  and  thole  grey  j  whilft 
beneath  there  lay  a    nne  red   regulus,  which,  at  firft,  he    knew   not 
what  to  make  or*  being  well  affured,  that  not  the  leaft  thing  befides 
the  feces  of  the  fulphur  came  into  the  pot  ;  and  that  the  fulphur  it. 
felf  had  only  been  diffolved  in  linfeed  oil.  This  regulus  he  found  hea- 
vy and  malleable,  almoft  as  lead.    Having  caus'd  a  galdfinith  to  draw 
him  a  wire  of  it,  he  found  it  to  be  ot  the  fineft  copper,  and  lb  rightly 
coloured,  that  a  Jew  of  Prague  ofFer'd  him  a  great  price  for  it.     And 
of  this  metal,  he  fays,  he  had  fix  ounces  from  one  pound  of  feces. 
Hence  we  may   well  fufpeft,  that  fince  the  Cafut  mortuum  of  the  fulphur 
remain'd  fo  long  in  the  fire,  before  it  was  found  to  be  any  thing    elfe 
than  a  terra  darmiata  \  there  may  be  other  refidences  of  bodies,  which 
pals  only  lor  the  terreftrial  feces  of  things,  and  are  therefore  thrown 
away  as  foon  as  the  diftillation  or  calcination  is  ended,  which  yet,  if  long 
and  skilfully  examined  by  the  fire,  would  appear  to  be  d'lferent  from 
elementary  earth.     And  I  have  taken  notice  of  the  unwarrantable  for- 
wardnefs  of  common  chymifts,  to  pronounce  things  ufelefs  feces,   by 
obferving  how  often  they  rejeft  the  Cafut  mortuum  of  verdigreafe  •,  which 
is  io  far  from  deferving  to  be  call'd  fo,  that  not  only  by  flrong  fires  and 
convenient  additions,  it  may,  in  fome  hours  time,    be  reduced  to  cop- 
per j  but  with  a  certain  flux-powder,  1  have,  in  two  or  three  minutes,, 
obtain'd  that  metal  from  it.     And  having    kept  Venetian  talc,  in  the 
heat  of  a  glafs-furnace,  I  found,  after  all  the  violence  of  the   fire  it 
iad  endured,  the  remaiiung  body,  tho'  brittle  and  difcolouiM,  had  not 
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toft  very  much  of  its  former  bulk  \  and  feemed  ftill  to  be  nearer  allied  ChjwiSlrf^ 
to  talc,  than  to  meer  earth.  And  I  remember  too,  tliat  a  candid  k^/'^'V"^^ 
mineralift,  famous  for  his  skill  in  trying  ores,  importuning  me  to 
procure  him  a  certain  American  mineral  earth  ;  I  enquired  of  him,  why  he 
leemed  fo  defirous  of  it  \  when  he  confefs'd,  that  it  having  been  brought 
to  the  public  lay-mafters,  and  they  being  unable  by  any  means"  to 
bring  it  to  fufion,  or  make  it  fly  away,  he  had  proaired  a  little  of 
it  \  and  having  try'd  it  with  a  peculiar  flux,  he  feparated  from  it  near  a 
third  part  of  pure  gold  :  fo  great  miftakes  may  be  committed  in  haflily 
concluding  things  to  be  ufelefs  earth  ! 

Kext,  'tis  poffible,  that  as  in  the  refolution  of  bodies  by  the  fire, 

ibme  of  the   diflipated  parts   may,  by  their  various  ocairfions,   be 

brought  to  ftick  fo  clofely  together,  as  to  conftitute  coi'pufcles,  too 

heavy  for  the  fire  to  carry  away ;    fo,  other  agents  may  refolve  the 

concrete  into  minute  parts,  after  flich  a  different  manner,  as  not  to 

produce  any  Caput  mortuumy    or  dry  and  heavy  body.    Thus    Helmont 

informs  us,    as  we  before  obferved,  that  with  his  great  diffolvent,  he 

divided  a  coal  into  two  liquid  and  volatile  bodies,  equal    in  weight 

to  the  coal,  without  any   dry  or  fixed  refidence  at  all.    And,  indeed, 

it    leems   not  neceffary,  that  all  ageftts,  which  refolve    bodies    into 

portions   of  differently  qualified  matter,  fliould  work  on  them  in  the 

lame  way,  and  divide  them  into  juft  fuch  parts,  both  for  nature  and 

number,  as  the  fire  feparates  them  into.    For  lince,  as  1  lately  noted^ 

the  bulk  and  fliape  of  the  fmall  parts  of  bodies,  together  with  their 

fitnels  and  unfitnels,   to  be  eafily  put   into  motion,    may   render  the 

fubftances  they  compofe,  as  different  from  each  other,  as  fome  of.  the 

chymical  principles-,  why  may  not   fomething   happen  in  this  cafe, 

like  what  is  ufual  in  the  groffer   divifions   of  bodies  by  mechanical 

inftruments  ?    Thus  fome  tools  reduce  wood,  for  inftance,  into  parts  of 

feveral  fliapes,  bignefs,   and  other   qualities*,  as  hatchets  and  wedges 

divide  it  into  crofler  portions,  fome  more  long  and  flender,  and  others 

more  thick  and  irregular,  all  of  confiderable  billk  j  but  rafps  and  laws 

make  a  commimstion  jof  it  into  dull  *,  whilft  others  divide  it  into  long, 

broad,  thin,  flexible  parts,  as  planes.    And  of  this  kind  of  parts,  it  felf, 

there  is  alfo  a  variety,  according  to  the  difference  of  the  tools  employed  j 

the  Ihavings  made  by  the  plane,  being  in  fome  things   different  from 

thofe  Ihives  obtained  by  the  boren 

In  a  mixture  of  fulphur,  and  lalt  of  tartar,  well  melted  and  incorpo- 
rated together,  the  aftion  of  pure  fpirit-K)f  wine  digefted  on  it,  is  to 
feparate"  the  fulphureous  from  the  alkaline  parts,  by  diffolving  the 
former,  and  leaving  the  latter  •,  whilft  the  aftion  of  wine  upon  the 
fame  mixture,  is  to  divide  it  into  corpulcles,  conlifting  of  both  alka- 
line and  fulphureous  parts  united.  'Tis  true,  this  is  but  a  taflitlous 
concrete  •,  however,  the  inftance  may  ferve  to  illuftrate  what  I  proposM, 
if  not  to  prove  it :  and  nature  her  felf,  in  the  bowels  of  the  earth, 
makes  compounded  bodies,  as  wc  fee  in  vitriol,  cinnabar,  and  even  in 

Yy  2  fill- 
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fiilphur  itfelf.  Befides,  fire  divides  new  milk  into  five  different  fub* 
ftances  •,  tho'  runnet,  and  acid  liquors,  feparate  it  but  into  a  coagulated 
matter,  and  a  thin  whey  j  and,  on  the  other  hand,  churning  divides 
it.  into  butter,  and  butter-milk  ^  which  may,  either  of  them,  yet  be 
reduced  to  other  liibftances,  different  from  the  former.  And  whereas 
fpirit  of  wine  will  diifociate  the  parts  of  camphire,.  and  make  them 
one  liquor  with  itfelf^  Aquafortis  will  alfo  disjoin  them,  and  putthem'^ 
into  motion,  but  fo  as  to  keep  them  together,  and  yet  alter  their 
texture  into  the  form  of  an  oiL  1  know,  alio,  an  uncompoimded 
liquor,  that  an  extraordinary  chymift  would  not  allow  to  be  lb  much 
as  lalioei  which. from  coral  it  felf,  not  only  obtains  a  noble  tinfture, 
without  the.  afliftance  of  nitre,  or  other  faltsj  but  will  carry  it  over  in 
diflillation.  And  I  make  a  menftruiun,  that  more  odly  aiTociates  the 
parts  of  minerals  very  fix'd  in  the  fire.  Whence  it  feems  not  incredible, 
that  there  may  be  fome  agent,  or  way  of  operation  found,  whereby 
fome  concretes,  if  not  all  firm  bodies,  are  refoluble  into  parts  fo  very 
ixiinutc,  and  fo  apt  to  adhere  clofely  to  one  another,  that  none  of 
them  may  be  fix'd  enough  to  ftay  behind  in  a  ftrong  fire  ^.  and, 
confequently,  are  not  to  be  look'd  upon  as  earth.  Helnumtj  alfo, 
affirms,  that  he  can .  reduce  all  the  terreflxial  parts  of  mix'd  bodies 
into  infipid  water  •,  whence  we  may  argue  againit  the  earth's  being  an 
element,.  And  fince  a  body,  from  which  the  fire  hath  driven  its 
*l6ofer  parts,  is  fiippofed  to  be  earth,  for  being, infipid  and  fix'd; 
if  natural  agents  can  deprive  the  Cafut  mortuum  •  of  a  body,  of  either 
of  thofe  two  qualities ;  or  give  them  both  to  a  portion  of  matter 
that  had  them  not  before  •,  the  chy mills  will  not  eafily  ihew,  what 
part  of  a-  refolv'd.  concrete  is  earth,  or  that  earth  is  a  primary,  fimple, 
and  indeftruftible  body.  Now,  there  are  fome  cafes,  wherein  the 
more  skilful  of  the  vulgar  chymifts  themfelves,  pretend  to  be  able,  by 
repeated  cohobations,  and  other  operations,  to  make  the  diflilled  parts  of 
a. concrete  bring  its  ownCi^r  mortuum  over  the  helm,  in  the  form  of  a 
liquor  ^  in  which  ftate,  being  both  fluid  and  volatile,  it  cannot  well  be  • 
taken  for  earth.  And,  indeed,  by  a  skilful,  but  not  vulgar  way  of  ma- 
naging fome  concretes,  there  may  be  more  elfefted  in  this  kind,  than 
one  would  eafily  imagine.  And,  on  the  other  -hand,  tliat  either  earth 
njay  be  generated,  or,  at  leaft,  that  bodies,  which  did  not  before  appear 
to  be  totally  earth,  may  be  fo  alter'd  as  to  pafs  for  it,  feems  very 
peoffible,  if  Helmont  hath  done  that  by  art,  which  he  mentions  in 
fEveral  places  *,  efpecially  where  he  fays,  that  he  knows  ways  whereby 
fiilphur  once  diffolv'd,  may,  all  of  it,  be  fix'd  into  a  terreftrial  powder  j. 
apd  the  whole  body  of  (alt-petre  turn'd  into  earth. . 

And  thcfe  things  feem  the  lefs  impoflible,  from  what  we  have  deli- 
vered as  to  the  growth  of  vegetables,  nourifhed  by  water  alone.    And' 
Rondeletius  tells  us  of  a  fifh  he  kept  in  a  glals  of  water,  without  any 
other  food  for  three. years ;. in  which  fpacc  it  conftantly  augmented-, 
till  at-length  it.could.not  c^ma.out  of  the  orifice,  at  which  it  .was- put 
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in  •,    and,    at  laft,  grew  too  big   for  the  glafs  it  {At    Kow  there  \s  Chjmiftrj^ 

no  juft  reafon  to  doubt,  that  this  fi/h,  if  diftiUM,  would  have  yielded  CX*V^ 

the    like  different   liibftances    with  other  animals  j   and  becaufe  the 

mint  which  I  produced   out  of  water,   afforded  me,  upon  diftillation, 

a  large  quantity  of  charcoal  %    I  think  I  may  from  hence  infer,    that 

earth  it  lelf  may  be  produced  out  of  water ;    or  that  water  may  be 

tranfmuted  into  earth  ^  and,  confequently,   tho'  earth  could  be  proved 

an  ingredient  aftually    exiftent  in  the   vegetable  and  animal  bodies, 

whence  it  may  be  obtained  by  fire  j   it  would  not  neceffarily  follow, 

that  earth,   as    a  pre-exiftent  element,  concurs  with  other  principles 

to  make  up  thoie  bodies,  whence  it  feems  to  have  been  feparatcd. 

It  will,  perhaps?,  be  retorted  upon  me,^  that  there  may  be  elementary 
bodies  ^  lince  I  allow  gold  for  an  ingredient,  in  a  multitxide  of  different 
mixtures  ;  which  ftill  retains  its  nature,  notwithftanding  all  that  the 
chymifts,  by  their  fires  and  corrofive  waters,  can  do  to  deftroy  it 

But  1  propoled  this  example,    chiefly  to  fhew  how  natnre  may  be    ^^'^  \^  ^^/» 
conceived  to   have  made  elements  •,    not   to   prove  that  ihe  aftually  ^J^^^jjlj'qus^ 
has    made  any  ^     and  i  poffe  ad  ejfe^    is  no  juft    inference.      But  to  %ia^r9du€i' 
aniwer  the  objeftion  more  direftly  \   I  muft  own,  that  tho'  many   of  bU  in  bodies, 
the  more  fober  chymifts  have  complained  of  the  vulgar   ones,    as  of  h  ^  ^^y 
cheats,  for  pretending  to  deftroy  gold  •,   yet  I  know  a  certain  men-  *^*"^'  •-^  ^'** 
ftruum  of  fo-  piercing  and  powerful  a  quality,   that  if,  notwithftand- 
ing much  care  and  fomeskiUj  I  did  not  greatly  deceive  my  felf,  I  have 
with  it,  really  deftroyed  even    refined  gold  5    and  brought   it   into  a 
metalline  body,  of  a  different  colour  and  nature  j  as  I  found  by  trials 
purpofely  made.    And  I  have  learnt  from  experience,  that  a  menftruum . 
may  be  made  to  feparate  and  retain  feveral  parts  from  bodies,  which 
even  the   more  judicious   and  experienced  chymifts  have  pronounced^ 
irrelbluble  by  the  fire  •,    tho'  in  neither  of  thefe  inftances    could  the 
gold,  or  precious  ftcnes,  be  analyzed  into  any  of  the  tria  frima  \    but 
only  'reduced  to  new  concretes.      And,  indeed,  there  is  a  great  difpa- 
rity  betwixt  the  operations  of  the  feveral  agents,   whereby  the  parts 
of  a  body  come  to  be  leparated.    Thus,  for  inftance,  if  you  diffolve 
the  purer  fort  of  vitriol  in  common  water,  the  fluid  will  fvvallow  up 
the  mineral,  and  fo  difTociate  its  corpufcles,   that  they   wilF  fcem  to 
make  but  one  liquor  with  thofe  of  the  water  ;    and  yet  each  of  thefe* 
corpirfcles  retains  its  nature  and  textvire,  and  remains  a  vitriolate  and 
compound  body.     But  if  the  fame  vitriol  be  expofed  to  a  ftrong  fire,^ 
it  will  then  be  divided,  not  only,  as  before,  into  fmaller  parts,  but 
into  heterogeneous  fubfliances-,    each  of  the  vitriolic   corpufcles  that 
remained  entire  in  the  water,  being  it  felf,  upon  the  deftruftion  of  its 
former  texture,  divided  into  new  particles  of  different  qualities.     And 
tho'  there  were  faline,  lulphureous,  or  terreftdal  portions  of  matter, 
with  parts  fo  fmall,  fo* firmly  united  together,  or  of  a  figure  fo  lit  to* 
i^ake  them  cohere   to*  one  another,   that  neither  the  fire,    nor  the 
ufiial  agents  employed  hy/ chymifts,  are  piercing  enough   to  divide* 

their 
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Chjmijlry.  their  parts,  fo  a?  to  deftroy  the  texture  of  the  fingle  corpufdes  \  yet 
^  I  it  would  not  neceilarily  follow,  that  fuch  permanent  bodies  muft  be 
elementary,  fince'tis  poflible  there  may  be  agents  found  in  nature, 
fome  of  whofe  parts  are  of  fuch  a  fize  and  figure,  aa  to  take  better 
hold  of  thefe  feemingly  elementary  corpufcles,  than  thev  do  of  the 
reft  i  and,  confequently,  may  carry  away  fuch  parts  with  them,  and  fb 
diffolve  the  texture  of  the  corpufcle,  by  pulling  its  parts  afunden 
And  if  it  be  faid,  tliat,  at  leaft,  we  may  this  way  difcover  the  elemen- 
tary ingredients  of  things,  by  obferving  into  what  fubftances  thefe 
corpufcles,  that  were  reputed  pure,  are  divided ;  I  anfwer,  'tis  not 
neceflary  fuch  a  difcovery  Ihould  be  practicable.  For  if  the  particles 
of  the  diflblvent,  take  luch  firm  hold  of  thofe  of  the  diffolv'd  lub- 
ftance,  they  muft,  together,  conftitute  new  bodies,  as  well  as  deftroy^ 
the  old.  And  the  ftrift  union  which,  according  to  this  hypothefis, 
may  well  be  fuppofed  betwixt  the  parts  of  the  produced  body,  wiU 
make  it  as  improbable  they  ihould  be  fever'd  but  by  particles  of 
matter,  that,  to  divide  them,  afTociate,  and  ftick  extremely  clofe  to 
luch  as  they  feparate  from  their  former  adherents.  Befides,  it  is 
not  impoflible,  that  a  corpufcle,  iiippoled  to  be  elementary,  may  have 
its  nature  changed,  without  liiflfering  a  divorce  of  its  parts,  barely 
by  a  new  texture,  effefted  by  fome  powerful  agent ;  as  I  formerly 
faid,  the  fame  portion  of  matter  may,  eafily,  by  the  operation  of  tli 
fire,  be  turned  into  the  form  of  a  brittle  and  tranlparent,  or  an  opake 
and  malleable  body. 

And,  indeed,  if  we  confider  how  far  the  bare  change  of  texture,* 
whether  made  by  art  or  nature,  can  go,  in  producing  fuch  new  qualities, 
in  the  fame  parcel  of  matter  ^  and  how  many  inanimate  bodies  we 
know  to  be  denominated,  and  difb'nguifhcd,  not  fo  much  by  any  ima- 
ginary fubflantial  form,  as  by  the  aggregate  of  thefe  qualities  j  and 
that  the  variation  of  figure,  fize,  motion,  fituation,  or  connexion  of 
the  corpufcles,  whereof  any  of  thefe  bodies  is  compofed,  may  alter 
the  fabric  of  it  ^  we  Ihall  have  caufe  to  Hifpeft,  tliat  there  is  no  need 
tiat  nature 'fhould  always  have  elements  provided,  whereof  to  compote 
mixM  bodies ',  and  that  it  is  not  fo  eafy  as  chymifts  and  others  have 
hitherto  imagined,  to  difccrn,  which  among  the  many  different  iub- 
flances,  without  any  extraordinary  skill,  to  be  obtained  from  the 
lame  portion  of  matter,  ought,  exclufive  of  the  refl,  to  be  efteera'd 
its  elementary  ingredients;  much  lefs  to  determine  what  primogeneal 
and  fimplc  bodies  confpir'd  together  to  compofe  it. 

I  formerly  intimated,  that  Ixfides  mint  and  pompions,  I  produced 
fcvcral  other  vegetables,  of  very  different  natures,  out  of  water  \ 
ai.d  therefore,  'tis  not  ablurd  to  fuppofe,  that  when  a  flender  v'ne-flip, 
is  fee  in  the  ground,  and  takes  root  there,  it  may,  likewife,  receive  its 
nutriment  from  the  water,  attrafted  out  of  the  earth  by  its  roots,  or 
impeird  by  tlie  warmth  of  the  fun,  or  preilure  of  the  ambient  air, 
into  the  pores  of  them.    This  feems  the  more  probable,   from  obferving 

what 
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what  a  flrange  quantity  of  water  will  drop  out  of  the  wound,  given  Chymiftry*-^ 
to  the  vine,  in  a  convenient  place,  at  a  lealbnable  time,  in  the  ipring  ^  s^^v<w 
and  how  little  of  taft,  or  fmel),  this  liquor  is  endow'd  wlci],  not- 
withftanding  what  concoftion,  or  alteration,  it  may  receive  in  ics  pal- 
fage  thro'  the  vine,  to  dilcriminate  it  from  common  water.  Suppofing 
then,  this  liquor,  at  its  firft  entrance  into  the  roots  of  the  vine,  to 
be  common  watery  let  us  a  little  confider,  how  mahy  various  fub- 
ftances  may  be  obtain'd  from  it.  And  firft,  being  digefted  in  the 
plant,  and  affimilated  by  the  feveral  parts  thereof,  it  is  turn'd  into 
wood,  bark,  leaves,  &c.  'tis  further  modity'd  and  falhion'd  into  vine-buds ; 
and  thefe  loon  after,  advance  to  four  grapes  ^  which  exprefs'd,  yield 
verjuice  j  a  fluid,  very  different,  in  feveral  qualities,  both  from  wine 
and  other  liquors^  obtainable  from  the  vine.  Thefe  four  grapes  be- 
^"S>  by  the  heat  of  the  fun,  concofted  and  ripen'd,  turn  to  well- 
tafted  grapes ;  which, ,  if  dry'd  in  the  fun  and  diftill'd,  afford  a  fetid  ■ 
oil,  and  an  empyreumatical  fpirit,.  but  not  avmous  one  j  .thefe  dry'd 
grapes,  or  raifins,  boil'd  in  a  convenient  proportion  of  water,  make  a 
Iweet  liqiior;    which,  by  diftillation,  affords  an  oil  and  fpirit,  much  ^ 

like  thole  of.  the  raifins  themfelves:    if  the  juice  of  the  grapes  be 
fqueez'd  out,  and  put  to  ferment,  it  firft  becomes  a  fweet,   turbid  li- 
quor ^  then  grows  lefs  fweet,  and  more  clear  ^   next  affords,  in  com-  - 
mon  diftillations,  not  an  oil,  but  a  fpirit j   which,  tho'  inflammable,. 
like  oil,  differs   greatly  from  it.    I  have  likewife,  without  addition,  > 
crfjtain'd,  in  procefs  of  time,  from  one  of  the  nobleft  forts  of  wine,  a 
large  quantity  of  pure,  and  curioufly  figur'd  cryftals  of  fait,  together 
with  a  great  proportion  of  a  liquor,    almoft  as  fweet  as  hony :   and  > 
thefe  I  obtained,  not  from  muft,  but  true  and  fprightly  wine.    Befides 
the  vinous  liquor,  the  fermented  juice  of  grapes,  is  partly  turn'd  into 
liquid  dregs,   or  lees,  [and  partly  into  that  cruft,  or  dry  feculency, . 
that  is.  commonly  call'd  tartar ;  and  this  tartar  may,  by  the  fire,  be 
eafily   divided  into  five  different  fubftances;   four  of  which  are   not 
acid,  and  the  other  not  fo  manifeftly  acid  as  the  tartar  it  felf.    The 
fame  vinous  juice,  after  fbme  time,    degenerates  into   that  very  four 
liquor,  call'd  vinegary   from  which   you   may  obtain,  by  the  fire,   a 
fpirit,   and  a  cryftallfne  fait,    different  enough  from  the  foirit,    and.  < 

lixiviate  fait   of  tartar.     And  if  you  pour  the  dephlegm'd  fpirit  of 
the  vinegar  upon  the  fait  of  tartar,   there  will  be  produced  a  violent 
conflia   or  ebullition ;    and  often   in  this  vinegar,  you  may  obferve, , 
part  of  the  matter  to  be  turn'd  into  innumerable  fwimming  animals,  , 
clearly  dilcernible  without  the  help  of  a  microfcope. 

hito  all  thefe  various  fchemes  of  matter,  or  differently  qualified 
bodies,  befides  feveral  others,  that' I  purpofely  forbear  to  mention, 
may  the  water,  imbibed  by  the  roots  of  the  vine,  be  reduc'd,  partly 
by  the  formative  power  of  the  plant,.,  and  partly  by  fupervenient 
agents  or  caufes,  without  the  vifible  concurrence  of "^  any  extraneous 
ingredient ;    but  if  we.are  jlUowM  to^add.  to  the.  produfliionis  of  this^ 
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Chjmifiry.  tranfmuted  water,  a  few  other  fubftances  \  we  may  much  increafe  the 
v^>^->^  x^  variety  of  fuch  bodies:  altho\  in  this  fecond  fort  of  produftions,  the 

vinous  parts  feem  fcarce  to  retain  any  thing  of  the  much  more  fix'd 
bodies,  wherewith  they  were  mingled  i^  but  only  to  have,  by  their 
^mixture  with  them,  acquired  fuch  a  difpofition,  that  in  their  recefs, 
occafion'd  by  the  fire,  they  came  to  be  alterM,  as  to  fhape  or  mag- 
nitude, or  both,  and  affociated  after  a  new  manner.  Thus,  as  I  for- 
merly faid,  by  the  addition  of  a  X^ofut  mortuum  of  antimony,  and 
fome  other  bodies,  unfit  for  diftillation,  I  obtained  from  crude  tartar, 
plenty  of  a  very  volatile  and  cryftalUne  fah:,  greatly  different  in  fmel), 
and  other  qualities,    from  the  ufual  falts  of  tartar. 

I  am,  however,  very  ^ar  from  thinking,  that  this  (alt  is  what  p4- 
racelfm  and  Helmont  mean,  when  they  fpeak  of  Sd  tartari  vtUatUit  j  and 
afcribe  fuch  great  things  to  it.    For,  my  fait  falls  extremely  fhort  c* 
thofe  virtues  \   not  feeming,  in  its  taft,  fmell,  or  other  obvious  qua- 
lities, to  differ  very  much  from  fait  of  hartfhorn,  and  other  volatile 
falts,  drawn  from  the  diftill'd  parts  of  animals.    Nor  have  I  yet  made 
trials  euow,  to  be  fure  that  it  is  a  pure  fait  of  tartar,    without  par* 
ticipating  of  the  nitrous  antimony.    But,  becaufe  it  feems  more  likely 
to  proceed  from  the  tartar,  than  from  any  of  the  other  ingredients,  and 
becaufe  the  experiment  is  in  it  felf  not  contemptible,  nor  unfuitable 
to  the    prefent   occafion,    I  fliall   fet   down  the  method   I    ule  to 
make   it. 
ji  voUtile       Take  of  good  antimony,   falt-petre,   and  tartar,    of  each  an  equal 
fih  of  tartar,  weight,  and  oF  quick-lime,  half  the  fame  weight;    let  thefe  be  pow- 
h9v  prepared,  der'd,  and  well  mixM;  this  done,  have  in  readinefs  a  retort  of  earth, 

which  muft  be  placed  in  a  furnace,  for  a  naked  fire,  with  a  hole  at 
the  top,  at  which  you  may  caft  in  the  mixture,  and  prefently  flop 
it  up  again:  this  vefTel,  being  fitted  with  a  large  receiver,  muft 
have  a  fire  made  under  it,  till  the  bottom  and  fides  be  red  hot ;  and 
then,  you  muft  throw  in  the  mixture,  by  about  half  a  fpoonful  at  a 
time;  and  nimbly  flopping  the  hole,  the  fumes  will  pafs  into  the 
receiver,  and  there  become  a  liquor,  that  being  reftified,  will  appear 
of  a  pure  golden  colour.  This  fpirit  abounds  in  the  fait  •,  part  of 
which  may  eafily  be  feparated,  by  putting  the  liquor  into  a  bolt- 
head,  with  a  long  narrow  neck  ;  for  being  plac'd,  a  little  inclining,  in 
hot  (and,  there  will  fublime  up  a  fine  fait,  which,  as  I  faid,  1  find 
to  be  much  of  kin  to  the  volatile  falts  of  animals;  fince,  like  them,  it 
has  a  filtifh,  not:  an  acid  taft^  hilTes  upon  the  affufion  of  fpirit  of 
nitre,  or  oil  of  vitriol-,  precipitates  coral  diffolv'd  in  fpirit  of  vine- 
gar •,  turns  fyrup  of  violets  immediately  greeny  prefently  changes  the 
folut'on  of  fublimate  into  a  milky  whitenefs  ^  and  has  feveral  ope- 
ration?, like  thofe  I  have  obfervM  in  the  fort  of  falts  whereto  1 
refemble  it  ;  and  is  fo  volatile,  that,  for  diftinftion's  fake,  I  call  it 
Sal  tartari  fugitivHs.  What  virtues  it  may  have  in  phyfic,  I  have  not 
yet  had   the  opportunity  to  try  •,    but  I  am  apt   to  think    they  will 

not 
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hot  be  defpicable.  A  friend  of  mine  tells  me,  he  lias  done  great  mat-  Chymiftry. 
ters  in  the  ftone,  with  a  preparation^  not  very  difterent  from  ours ; 
and  a  very  experienced  German  chymift  allured  me,  that  in  a  great 
city  of  his  country,  one  has  procured  a  privilege,  that  none  but  he, 
or  by  his  licence,  ftiould  fell  a  fpirit,  made  almoft  after  the  lame  way 
with  mine  \  only  he  leaves  out  the  quick-lime.  'Tis  alfo  a  common 
cuftom  in  France^  to  bury  thin  plates  of  copper  in  the  husks  of  grapes, 
whence  the  juice  has  been  fqueez'd  in  the  wine-prefs  j  and  by  this 
means,  the  more  faline  parts  of  thofe  husks,  gradually  working  upon 
the  copper,  coagulate  themfelves  with  it,  into  that  bluilh  green  lub- 
fiance  we  call  verdigreafe  j  of  which  I  therefore  take  notice,  becaufe 
having  diftilfd  it  in  a  naked  fire,  I  found,  that  by  the  aifociation 
of  the  faline  with  the  metalline  parts,  the  former  were  fo  alter'd,  that 
the  diftill'd  liquor,  even  without  reftification,  feem'd,  by  fmell  and 
taft,  ftrong,  almoft  like  jiijua  fortU  j  and  very  much  furpalsM  the 
pureft,  and  moft  reftified  Ipirit  of  vinegar  that  ever  I  made.  And 
this  Ipirit  I  afcribe  to  the  fait  of  the  husks,  alter'd  by  their  mix- 
ture with  the  copper;  becaufe  I  found  the  latter,  at  the  bottom  of 
the  retort,  in  form  of  a  crocus,  or  reddiih  powder ;  and  becaufe 
copper  is  of  too  fluggifli  a  nature  to  be  forced  over,  in  dole  vefTels, 
by  no  ftronger  a  heat.  Atid  'tis,  to  me,  remarkable,  in  the  diftillation 
of  good  verdigreafe,  that  it  never  yielded  me  any  oil,  tho*  both  tartar 
and  vinegar  will,  by  diftillation,  afford  a  moderate  proportion  thereof. 
If,  likewife,  you  pour  fpirit  of  vinegar  upon  calcined  lead;  the  acid 
lalt  of  the  liquor  will,  by  mixing  with  the  metalline  parts,  tho'  in- 
fipid,  acquire,  in  a  few  hours  time,  a  more  than  facchariiie  fweet- 
nefs ;  and  thefe  faline  parts  being,  by  a  ftrong  fire,  diftilKd  from  the 
lead,  wherewith  they  were  incorporated,  will,  as  I  formerly  noted, 
leave  the  metal  behind  them,  alter'd  in  fome  qualities  \  whilft  them- 
felves aftend  partly  in  the  form  of  an  unftuous  body,  partly  in  that 
of  phlegm,  but,  for  the  greateft  part,  in  the  form  of  a  f ubtile  fpirit^ 
of  a  ftrong  fcent,  very  different  from  that  of  vinegar,  and  of  a  pier- 
cing taft,  remote  both  from  the  fburnefs  of  the  fpirit  of  vinegar,  and 
the  fweetnefs  of  the  fugar  of  lead. 

In  fhort,  as  the  difference  of  bodies  may  depend  meerly  upon  that 
of  the  arrangement  of  their  common  matter ;  fb,  the  feeds  of  things, 
the  fire,  and  other  agents,  are  able  to  alter  the  minute  parts  of 
body ;"  and  the  fame  agents,  partly  by  altering  the  fhape  and  mag- 
nitude of  the  conftituent  corpufcles,  partly  by  driving  away  fome 
of  them,  aiKl  partly  by  a  new  manner  of  connefting  them,  and  others 
with  them,  may  give  the  whole  portion  of  matter  a  new  texture  of 
its  minute  parts,  and  thereby  make  it  deferve  a  new  and  diftinft  name* 
So  that  according  as  the  fmall  parts  of  matter  recede  from,  or  work 
upon  each  other,  or  are  conneftel  together  after  fome  determinate 
manner,  a  body  of  a  particular  denomination  is  produced,  when 
another  happens  thereby  to  be  altered  or  deftroy'd. 

Vol.   III.  Zx  Since^ 
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Chmifiry.       Since,  then,  thore  things  which  chymlfts  produce  by  the  help  of 

the  fire,  are  but  inanimate  bodies  i  fince  fuch  fruits  of  their  skill  dif- 
fer from  one  another,  but  in  fo  few  qualities,  that  by  fire  and  other 
agents  which  we  can  employ,  we  may  eafily  work  as  great  alterations 
upon  matter,  as  thofe  required  to  change  one  of  thele  chymical  pro- 
duilions  into  another  •,  fince  the  fame  portion  of  matter  may,  without 
being  compounded  with  any  extraneous  body,  or,  at  leaft,  any  ele- 
ment, put  on  fuch  a  variety  of  forms,  and  conlequently  be  fucceffively 
turn'd  into  fo  many  different  bodies  \  and  laftly,  fince  the  matter^ 
cIoathM  with  fo  many  different  forms,  was,  originally,  only  water^ 
thaty  in  its  patfage,  thro'  fo  many  transformations,  was  never  re- 
duced into  any  of  thofe  fubftances,  which  are  reputed  the  princi- 
ples, or  elements,  of  mix'd  bodies  \  except  by  the  violence  of  the 
Jire,  which  it  felf  divides  not  bodies,  into  perfeftly  fimple  and  ele- 
mentary fubflances,  but  into  new  compounds  •,  I  lee  not  why  we  muft 
needs  believe,  that  there  are  any  primogeneal  and  fimple  bodies,  of 
which,  as  of  pre-exiftent  elements,  nature  is  oblig'd  to  compound  s^ll 
others.  And  why  may  fhe  not  produce  the  bodies  accounted  mix'd^ 
out  of  one  another,  by  varioufly  altering  and  contriving  their  minute 
j)arts  •,  without  refolving  the  matter  into  fuch  fimple  and  homogeneous 
lubflances  as  are  pretended  ?  Neither  does  it  feem  abfurd  to  think,, 
that,,  when  a  body  is  refolvM,  by  the  fire,  into  its  fuppos'd  fimple  ii> 
gredients,  thofe  fubftances  are  not  trup  and  proper  elements,  but 
rather,  accidental  produftions  of  the  fire  ^  which,  by  leparatine 
a  body  into  minute  parts,  does,  if  thofe  parts  be  fhut  up  in  clofe 
veffels,  for  the  moft  part,  neceH&rily  bring  them  to  affociate  after 
another  manner  than  before  i^  and  fb  reduce  them  into  bodies  of  thofe 
different  confiftences,  that  the  former  texture,  and  concurrent  circum- 
fiances,  render  fuch  disjoined  particles  apt  to  conftitute.  Thus  expe- 
rience fliews  us,  that  as  there  are  fbme  concretes,  whofe  parts,  when 
Separated  by  fire,  are  fitted  to  be  put  into  fuch  fchemes  of  matter  as 
we  call  oil,  fait,  and  fpirit  ^  fo  there  are  others,  particularly  the 
greatefl  part  of  minerals,  whofe  corpufcles,  being  of  another  fize 
or  figure,  or,  perhaps,  contriv'd  in  a  different  manner,  will  not,  in 
the  fire,  yield  bodies  of  the  like  confiftences,  but  rather  of  diflferent 
textures. 

To  film  up  the  evidence  on  both  fides.  Firfl,  we  have  feen,  that 
the  different  iubflances,  into  which  mixM  bodies  have  been  commonly 
relblv'd,  by  the  fire,  are  not  of  a  pure,  and  elementary  nature  \ 
but  retain  fb  much  of  the  concrete  that  afforded  them,  as  to  appear 
to  be  yet  compounded ;  and  often  to  differ  in  one  concrete,  from- 
principles  of  the  fame  denomination  in  another :  fecondly,  that  as 
to  the  number  of  thefe  different  fubfiances,  it  is  not  precii'ely  three; 
becaufe,  in  mofl  vegetable,  and  animal  bodies,  earth  and  phlegm,, 
are  alfb  to  be  found  among  their  ingredients  ;  and  that  there  is  not 
any  one  determinate  number,^   into  which  the  fire,,   as  it  is  ufually 

em- 
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cmployM,  |)recifely  and  univerfally  refolves  all  compound  bodies  what-  Chjmijlry. 
foever,  as  well  mineral  as  others,  that  are  reputed  perfectly  mix'd  :  —  - 
and  laftly,  that  there  are  feveral  qualities  which  cannot  be  referred 
to  any  of  thefe  fubftances,  as  if  they  primarily  refided  therein,  and 
belonged  thereto;  and  that  fome  other  qualities,  which,  tho'  they 
lecm  to  have  their  chief^  and  moft  ordinary  refidence  in  one  or  other 
of  thefe  principles,  or  elements,  of  mixM  bodies,  are  not  yet  fo  de- 
ducible  from  thence,  but  that  more  general  principles  muft  be  taken  m 
to  explain  them. 

On  the  other  hand,  it  appears,  firft,  that  feveral  mineral  bo- 
dies may  be  refolv'd  into  a  faline,  a  fulphureous,  and  a  mercurial 
part;  and  that,  almoft,  all  vegetable,  and  animal  concretes,  may,  by 
a  skilful  artift,  be  divided,  by  the  fire,  into  five  ditferent  fubftances, 
lalt,  fpirit,  oil,  phlegm,  and  earth ;  of  which,  the  three  former,  be- 
ing much  more  operative  than  the  two  latter,  may  be  look'd  upon  as; 
the  three  attive  principles  \  and,  by  way  of  eminence,  be  call'd  the  three 
principles  of  mix'd  bodies:  fecondly,  that  thefe  principles,  tho'  they 
fee  not  perfeftly  fimple,  may,  without  inconvenience,  be  ftiled  the 
elements  of  compound  bodies,  and  bear  the  names  of  thole  fubflances 
which  they  moft  refemble,  and  which  are  manifeftly  predominant  ia 
them  •,  becaufe  no  one  of  thefe  elements  feems  divifible,  by  the  fire, 
into  four  or  five  different  fubftances,  like  the  concrete  whence  it  was 
ieparated :  laftly,  that  feveral  qualities  of  a  mix'd  body,  and  efpe- 
cially  the  medicinal  virtues,  do,  for  the  moft  part,  lodge  in  one  or 
other  of  its  principles,  and  may,  therefore,  ufefully  be  fought  for  in 
that  principle  fever'd  from  the  others. 

Upon  the  whole,  as  I  could  make  many  plaufible  exceptions  to 
fbme  of  the  arguments  1  have  here  employ^  \  fo,  perhaps,  feveral 
of  them  will  not  readily  be  anfwerM,  by  the  chymifts,  till  they 
alter,  or  reform,  their  hypothefis.  And,  therefore,  if  either  of  the 
two  opinions,  1  have  examined,  or  any  other  theory  of  elements,  Ihall, 
upon  rational,  and  experimental  grounds,  be  clearly  made  out ;  I 
am  not  fo  far  in  love  with  fcepticifin,  as  not  to  leave  it  to  embrace 
the  truth,  when  it  appears :  but,  in  this  cafe,  I  muft  fay,  that  the 
iiujuiries  of  others  have  fcarce  been  mOre  unfatisfaflory  to  me  than 
my  own. 
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SECT.    VII. 

I   Formerly  queftion'd,  whether  the  fire  be  the  true  and  proper  in-    rt^f  chjmt* 
ftrument  ot  analyzing  mix'd  bodies,   and    do  but   diflbciate  their  <^l  primiplti 
principles  or    ingredients,   without  altering  them,    or  .  compounding  fj^l//*^*  **** 
them^  a-ne\y.    But  I  fliall  now  fliew,  that  the  vulgar  opinion  of  chy- 

Z  z  2  mifts. 
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Cbjmijtrj.  mifts,  as  to  this  matter,  ought  to  be  re)eaed.    The  occafion  of  ma- 
w^''V^^^    king  the  following  experiments  was  this.    An  ingenious  chymift  told 
xjie,  that  by  endeavouring  to  purify  an  effential  oil  by  reftification,  he 
found,   to   his  difappointment,  that  tho'  he  diftill'd   it  four  or   five 
times  fucceflively,  yet  it  ftill  left  Ibme  feces  j  tho'he  concluded,  that 
if  he  fhould  undergo  the  trouble  of  diftilling  the  liquor  a   few  times 
more,  it  would  come  over  perfeflly  pure,  without  leaving  any  fecu- 
iency  behind  it.    But  'twas  more  agreeable  to  my  hypothefis,  that  the 
Caput  mortuum  he  complained    of,  was    not    a  grofs   or  feculent  part 
of  the  oil,  feparated  from  the  more  pure  •,  but  a  new  compound  pro- 
duced, as  other  concretes  alfo  might  be,  by  the  operation  of  the  fire; 
This  conjefture  is  favoured  by  lome  experiments,  I  made  many  years 
before,  whereby  two  diftill'd  liquors,  barely  from   their   mutual  re- 
atlions,  afforded  a  great  quantity  of  an  earthy  and  very  fixed  fubftance. 
And  it  feem'd  agreeable  to  the  fame  conjefture,  that  1^  obfiinately  re- 
peating the  experiment,  the  aftion  of  the  fire  upon  the  parts  of  the  body^, 
expofed  to  it,  and  their  mutual  operations  and  combinations  among  them^ 
felves,  and,  probably,  too,  the  material  concurrence  of  igneous  parti- 
cles,   might  produce,  befides  earthy  feces,  other  bodies  not    unlike 
thofe  that  pafs  for  the  chymifts  principles.    How  far  the  event  pro* 
ved  agreeable  ta  his  hypothefis,  will  be  beft  gathered  from  the  phe- 
nomena themfelves,  of  the  tryals  whereof  I  fhall    here   give  an  ac- 
count.   But  firft  I  muft  premife,  that  by  an    effential   oil,  chymifls 
mean  fuch  a  fine  oleagenous  liauor,  as,  to  prevent  aa  empyreuma  and 
feculent  parts,  has  been  difliird  with  plenty  of  water  iti  a  limbec. 
Shewn  from      Now,  we  took  a  pound  of  pure  effential  oil  of  anifeeds,    and   ha- 
rt* ^i&^wpwwii  ving  put  it  into  a  glafs- retort  of  a  convenient  fize,  we  cauied  it  to  be 
gff'9rdtdbyan   difiilld,  ^in  a  fand- furnace,  capable  of  giving  a  firong  fire)  thirty  fix 
in^r^'^Lui     ^i'^^^^j  ^"  which  train  of  operations,  the   enfuing  phenomena   offer'd 
ItfiiuTtilfts.     themfelves.        ,        ^        ,  ,        ,     . 

As  pure  as  the  eilential,  or  the  etherial  oils  of  vegetables  are  pre* 
fum'd  to  be,  and  as  confidently  as  chymifls  pretend  they  are  the 
pure  fulphurs,  or  unftuous  principles,  of  the  bodies  that  afford  them  ; 
yet,  not  only  the  firft  diftillation  left  a  fubflance  black,  like  pitch,  at 
the  bottom  of  the  retort  •  but,  at  every  one  of  the  following  diflilla* 
tion?,  fuch  a  fubftance  was  either  feparated  or  generated. 

Tho'  after  a  diftillation  or  two,  it  feemed  likely,  that  this  pitchy 
fubftance  would  be  every  time  lefs  and  lefs  •,  yet  I  not  only  found, 
that  at  each  diftillation  fuch  a  black- fubftance  was  left^  but  that,, 
now  and  then,  a  fubfequent  diftillation  yeilded  much  more  of  it  than  the 
precedent  i  which  change,  from  lefs  to  more,  and  from  more  to  lef<?, 
was  feveral  times  obferved.  And  tho'  this  odd  pitchy  fubftance  were, 
towards  the  latter  end,  found  in  lefs  quantity,  than  at  the  begin- 
ning ^  yet  the  caufe  may  well  be,  that  the  oil  to  be  diftill'd  did  len- 
fibly,  from  time  to  time^  decreafe  in  bulk,  by  reafbn  of  the  recefs 
of  that  portion  o£  the  oil,^  which  could  not  but  be  diifipated  and  lofl  in 

fb: 


The  Sceptical  Chymift.  357 

lb  many  cohobatlons  ;  and  chiefly,  by  the  lofs  of  fo  much  oil  as  was  Chjmijlry^ 
tranl'muted  into  pitch  and  other  lubftances. 

The  oil  appeared,  in  diftillation,  more  fixed  or  unapt  to  rife  than 
one  would  have  expefted  from  fb  ftne  and  light  a  liquor  j  and  efpe- 
cially  towards  the  latter  end  of  the  diftillations,  it  was  often  necef. 
fary  to  employ  a  fcarce  credible  degree  of  fire,  to  elevate  all  that  was 
not  turned  into  pitch. 

The  liquor  did  not  drftil  like  a  pure  principle  or  homogeneous  bo- 
dy, as  quick-filver  does  \  but  firft  Ibme  fine  and  light  oil  uliially  came 
over,  after  which  followed  a  lefs  volatile  oil,  with  another  fubftance 
or  two,  and  after  that,  another  afcended  in  a  diftinfl:  manner. 

For  'tis  to  be  noted,  that  befides  the  fore-mentioned  black  earth, 
there  were  produced,  by  the  operation  of  the  fire,  feveral  other  lub- 
ftances, whereof  the  firft  was  a  waterifh  liquor  or  phlegm  ^  which,  af- 
ter the  oil  had  been  expoied  to  fome  diftillations,  began  to  grow 
very  troublefome.  For  being  rarified  by  the  heat  of  the  fire  into 
large  bubbles,  the  incongruity  between  them  and  the  oil,  occafioned  a 
kind  of  conflitt,  wherein  thefe  bubbles  often  fuddenly  broke,  with 
great  noife,  and  fometimes  with  fuch  violence,  as  to  fhake  and  en- 
danger the  retort j  which  once,  by  this  conteft,  was  aftually  broken; 
yet  not  (b,  but  that  the  liquors  and  other  produfts  of  the  fire  were 
laved,  and  feaionably  transferred  into  a  new  retort. 

Befides  this  phlegm  and  the  pitch,  our  operation  afforded  us,  from 
time  to  time,  a  large  quantity  of  a  certain  fubftance,  which,  with 
ibme,  pafTed  for  a  volatile  fait;  becaufe  it  afcended  to  the  upper  part 
of  the  vefTel,  and  appeared  in  a  dry  form,  almoft  like  fliort  needles  •, 
and  becaufe,  alfo,  it  teemed,  that,  like  a  fait,  it  was  diffoluble  in  the 
fpirituous  phlegm^  But  tho'  at  firft,  I  mclined  to  this  opinion  ;  yet 
hiaving  made  fome  few  tryals  to  examine  the  truth  of  it,  1  ftill  am  a 
little  doubtful,  whether  this  fublim'd  body  deferve  the  name  of  a  true 
volatile  fait  \  tho'  poffibly  there  may  be  much  of  that  contained  in 
k.  For  I  found  the  lumps  of  it,  notwithftandiiig  their  feeming  fpoii- 
ginefs,  to  fink  in  common  water,  and  continue  at  the  bottom  of  ie, 
without  being  maniteftly  dilTolvM  by  that  liquor,  either  in  the  cold, 
or  by  being  kept  a  while  in  a  moderate  heat.  I  alfo  found  this 
fubftance  fufible,  like  bees-wax,  at  the  flame  of  a  fmall  taper  \  aiKl  if 
a  lump  of  it  were  kindled  thereat,  it  would  burn  away,  paitly  with 
a  yellow  flame,  and  partly  with  a  flame  more  intenfly  blue  th:^n  that 
of  reftified  fpirit  of  wine;  but  it  appeared  apt  to  go  out  of  it  felf. 

Thefe,  and  fome  other  things,  incHnM  me  to  look  upon  our  ano- 
malous fublimate,  as  a  fubftaixe  fui  ftneris -^  yet  fuch  an  one,  as  I 
fufpefted  to  be  fomewhat  of  kin  to  a  Sal  volatile  oleofum^  as  cam- 
phire  feems  to  be.  For  our  lublimate  rifes  without  a  ftrOHg  fire,, 
in  a  dry  form,  and  is  eafily  fufible;  all  which  I  have  obfervM 
in  camphire,  as  well  as  in  volatile  (alts :  and  our  fublimate  will,  like 
camphire,   diilolve  in   a  bigli^reftified  vinous  fj^rit,.   without  at  all 

colour- 
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Chymijiry.  colouring  the  liquor.     And  having  long  fince   found,  by  trial,   that 
~  catnphire  will,  tho'  flowly,  diffolve  in  good  oil  of  vitriol,  and  mak,e 

the  menftruum  look  of  a  reddiih  brown  ^  I  put  fome  of  that  folvent 
upon  our  fublimate  -,  and  after  having  left  them  for  (bme  hours  toge- 
ther, tho'  in  the  cold,  the  liquor  feemed  to  have  diiTolved  part  of  the 
dry  body:^  having,  by  its  action  upon  it,  acquired  a  brown  colour,  fbme* 
what  inclining  to  red  :  and  part  of  this  liquor  being  put  into  a  large 
quantity  of  common  water,  there  feemed  to  emerge,  by  degree*?,  a 
dry  body  •,  oxfiores.  But  thp'  I  think  it  probable,  that  our  anomalous 
lublimate  may  be  nearer  of  kin  to  a  Sal  volaiile  oleofum^  than  to  any 
of  the  chymical  principles  *,  yet  1  have  not  hitherto  found  the  re- 
femblance  betwixt  it  and  fuch  a  (alt,  to  be  compleat  enough  to  make 
me  pofitively  refer  it  to  any  chymical  produft  of  a  known  denomi- 
nation :  and,  therefore,  till  I  am  further  fatisfied,  I  ihall  only  add, 
that  this  volatile  fait,  oily  fublimate,  or  whatever  name  it  may 
deferve,  was  very  pretty  to  look  upon  \  being  glittering  almofl  like 
fome  fine  flowers  of  benzoin :  and  of  this  we  had,  tho'  it  were  very 
light,  between  two  and  three  drams. 

Befides  all  thefe  di&rent  fubflances,  our  oil  of  anifeeds  afforded 
us,  from  time  to  time,  a  little  quantity  of  fpirit  ^  as  we  concluded  from 
two  or  three  ligns :  one,  that  it  came  not  over  with  the  phlegm,  and 
yet  would  mingle  with  that  liquor,  but  not  with  the  diflilled  oil : 
and  another,  that  as  it  was  more  fixed  than  the  oil  and  phlegm,  fb 
it  rofe  later  than  they  ^  and  not  only  needed  a  flronger  degree  of  fire, 
but  was  ufually  obferved  to  come  over  in  white  fumes  \  as  many  fpi- 
rits  that  are  fomewhat  fixed  do.  And  to  fhew  more  clearly,  that 
this  fubftance  was  a  fpirit  j  tho'  it  could  not  but  be  very  much  weak- 
ned,  by  being  diifufed  through  fb  great  a  quantity  of  phlegm  as  came 
over  before  it ;  yet  its  corpufcles  were  fo  many  and  vigorous,  that 
when  put  upon  the  powder  of  crude  coral,  they  prefently 
began  to  diffolve  it;  and  the  phlegmatic  fpirit  in  a  trice  made  a 
great  ebullition,  with  noife  and  bubbles,  whether  I  poured  it  on  the 
fix'd  fait  of  tartar,  or  the  urinous  and  volatile  fait  of  fal-armoniac. 

Our  experiment,  therefore,  argues,  that  a  fubftance,  looked  upon  by 
chymifts  as  a  homogeneous  body,  and  which  paffes  for  one  of  their 
principles,  may  yet  be  of  fuch  a  nature,  as  barely,  by  the  further 
aftion  of  the  fire,  to  yield  a  very  confiderable  proportion  of  a  fub- 
ftance, exceedingly  different  from  that  which  afforded  it.  For  we 
obtained  a  Cafut  mortuumj  whofe  qualities  were  quite  different  from 
thofe  of  oil  of  anifeeds ;  fince  it  was  opake,  black,  dry,  very  diffi- 
cultly fufible,  and  fixt,  in  fo  ftrong  a  degree  of  fire  as  made  the 
retort  that  contained  it,  and  the  fand  about  it,  red  hot.  This  fub- 
ftance would  lie  undilToIved  in  a  highly  refliified  vinous  fpirit,  into 
which  oil  of  anifeeds  would  readily  have  diffufed  it  felf  :j  without 
the  help  of  heat.  And  tho' we  made  the  liquor  aftually  boil,  for  a 
long  time,  yet  moft  of  the  Cofut  mortuum  continued  a  black  fubftance  ; 

only 
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only  it  difcoloured  the  menftruum,   which  loukt  as  if  it  had  rather  Chyntifiry* 

extrafted  a  tintture,    than  made   a  folution  properly   lb  called.     And 

of  this  black  and  pitch-like  Cafut  y.:'muumy  we  had,  at  the  end  of  our 

diftillations,  when  we  weighed  the  icveral  parcijls  together,  not  much 

lefs  than  half  the  weight  of  the  whole  oil  of  anileeds  \    the  black 

matter   amounting    to  confiderably  moic   than   (even  ounces.     From 

hence  we  may  gather,    that   the  analyfis  ufually    acquiefced    in  by 

vulgar  chymifls,  is  as  yet  but  an  undetermined  thing  *,  iince  they  have 

not  declared  what  number  of  difiillations  fhall  be  made  the  ftandard  \ 

by  which  we  are  to  conclude,  that  a  fubftance,  obtained  by  diftilla-r 

tion,  is  a  chymical  principle. 

It  may  be  alfo  inferred  from  fome  phenomena  of  our  experiment^, 
that  the  (ire,  as  ufually  employed,  is  not  the  true  and  genuine  inAru^ 
ment  of  the  analyfis  of  bodies  -,  fince  it  does  not  barely  extricate  and 
feparate  the  leveral  fimilar  fubfiances,  that,,  tho'  concealed  and  dil^ 
guized  by  mixing  with  each  other,  were  pre-exiftent  in  the  body 
expofed  to  its  operation.  For  in  our  cafe,  the  oil  of  anifeeds  is,  ac* 
cording  to  chymifts,  the  fulphureous  principle  of  the  concrete  \  and 
therefore,  has  not  any  other  principles,  efpecially  in  any  confiderable 
quantity,  contained  in  it :  yet,  by  the  bare  action  of  the  fire,  thia 
oil,  which  they  acknowledge  to  be  a  fimilar  body,  is  brought  to 
afford  three  or  four  other  fubfiances,  ot  dif&rent  natures  &om  one 
another. 

From  thefe  obfervations  we  may  likewife  deduce,  that  the  fire, 
at  leaft  in  feveral  cafes,  may  not  only  feparate,  but  varioufly  com- 
pound and  alter  the  parts  of  a  body  expofed  to  its  aftion  -,  and 
thereby  give  caufe  to  fufpeft,  that  feveral  fubfiances,  prefumed  to  be 
only  extracted  by  the  operation  of  the  fire,  may  be  really  produced 
by  it. 

And  agreeably  to  this^  the  fubfiances  obtained  in  our  experiment,^ 
were,  a  nxt  and  earthy  oowder,  a  confiderable  portion  of  phlegm,  a 
fpirituous  liquor,  and  a  ory  fublimate,  a-kin  to  a  volatile  fait :  and 
thefe,  tho'  they  all  proceeded  from  a  body,  that,  according  to  the  chy- 
mifls, fhould  not,  and,  indeed,  for  ought  appears,  did  not  adually 
contain  any  of  them  before  \  yet  fb  refemble,  in  qualities,  the  earth,, 
phlegm,  and  fpirit,  that  chymifls  obtain  by  difliUation  from  thofe 
bodies  look'd  upon  by  them  as  perfeftly  mixed  ai^  coinpounded,that  they 
appear  to  be  the  fame. 

Twill  fcarce  be  neceflary  to  draw  fo  obvious  a  corollary  from- 
what  has  been  delivered,  as,  that  'tis  poflible  for  chymical  principles 
may  be  made  from  one  another. 

But  'tis  a  confiderable  obfervation,  that  acid  and  aqueous  fubfiances,. 
how  dilferent  ibever  each  of  them  id  from  a  pure  oil,  may  be  pro- 
duced from  it  by  the  adion  of  the  fire.  For  I  found  by  trial,  that 
in  that  liquor,  which  was  taken  for  the*  phlegm  of  oil  of 
anifeeds,  there  was  fuch  plent]f  of  acid  2^C8„  that,,  as  we  before  took 

notice,,' 
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Chymifiry.  notice,  they  would  readily  diffolve  powdered  coral,  tho^  crude,  and 

in  the  cold*,  and  would  make  a  great  conflift  with  fait  of  tartar,  and 
with  that  ot  urine  j  yet  the  greateft  part  of  the  liquor,  by  far, 
leemedto  be  rf  an  aqueous  nature,  which  ^  chymift  would"  call  phlegm} 
that  is,  a.  body  that  will  not  mingle  with  oil,  and  is  otherwise  ex- 
ceedingly different  from  oil,  efpecially  an  eflential  one,  whole  purity 
makes  it  totally  inflammable.  And  the  quantity  of  the  whole  liquor, 
confifting  of  acid  and  phlegmatic  parts,  was  far  from  being  inconfi- 
derable  j  amounting  to  about  two  ounces,  and  three  quarters.  It  may 
alfb,  be  worth  while  to  oblerve,  that  we  may  queftion,  whether  it  lie 
neceflary  to  fuppofe,  with  the  chymifts,  that  nature  has  made  provi- 
fion  of  great  quantities  of  primordial  andfimple  bodies^  and  that  ihe 
is  Iblicitous  to  mix  them  all  together,  for  the  compofing  of  a  fub- 
ftance,  capable  of  affording,  by  the  analyfis  of  fire,  fait,  fpirit,  ful- 
phur,  phlegm  and  e?^rth.  I  will  not  hence  univerfally  infer,  that 
there  are  no  l]jch  fubftances  to  be  found,  in  any  of  thofe  bodies 
called  perfeftly  mixed,  antecedently  to  their  being  expoled  to  the 
fire;  but  this,  I  think,  will  tollow  from  what  has  been  delivered,  that 
the  pre^exiftence  of  fiich  fubftances,  muft  be  made  out  by  (bme  other 
way,  than  the  bare  operation  of  the  fire ;  and  that  the  grand  chymical 
fuppofition  will  not  univerfally  hold,  that  what  fimilar  body  ibever 
is  obtained  by  the  operation  of  the  fire  from  a  concrete,  committed  to 
diftillation,  wasf^merly  and  aftually  pre-exiftent  in  it.* 

And,  laftly,  our  experiment  affordft  Us  a  confiderable  argument  in 
favour  of  that  part  of  the  mechanical  hypothefis,  which  teaches 
inanimate  bodies  to  differ  from  one  another,  but  in  the  magnitude, 
ihape,  motion,  texture,  and,  in  a  word,  the  mechanical  properties  of 
the  minute  parts  they  confift  of.  For  in  this  experiment,  we  fee  that 
oil  of  anifeeds,  an  uniform  or  fimilar  body,  as  to  lenfe,  and  judged  fb 
by  chymifts,  upon  an  analyfis  of  the  concrete  that  afforded  it,  is, 
by  having  its  parts  varioufly  agitated,  Ihook,  and  rubbed  againft  one 
another,  and  in  differing  manners  broken,  affociated,  and  ranged,  tranf- 
inuted  into  four  bodies  of  fuch  differing  natures  and  qualities,  as  the 
chymifts  principles  and  elements  are  known  to  be  ;  and  this,  without 
the  help  of  any  true  feed,  or  plaftic  principle,  by  the  bare  opera- 
tion of  the  fire  •,  or  by  the  bare  tranfpofition  of  the  conftituent  parts, 
guided  but  by  lb  fimple,  impetuous,  and  unruly  an  agent,  as  the  fire: 
unlefs  it  be  laid,  that  feveral  particles  of  the  fire  fubftantially  aflbciate 
themr^lves  with  feme  parts  of  the  oil  of  anifeeds  ;  and  concur  with 
them  tocompole  the  pitch-like  Caput  mortuum.  Tho'it  will  not,  per- 
haps, be  thought  likely,  that  igneous  atoms  fhould,  by  their  combina- 


*  'Tis  proved  by  M.  Momherg,  that  the 
oil  of  meralswill  pafs  into  the  fubflance 
of  vegetables ;  and  that  vegetable  oils 
V'ilJ,  in  like  manner,  enter  the  fubftance 
of  metals;  that  is^  the  fulphur  of  bodies  I 

tioa 


will  change  its  ftate  indifferently,  and 
pafs  from  one  kind  of  fulphur  to  another, 
according  as  circumflances  determine. 
Memtir,  dt  fjUfid,  A.171C.  p.  312. 
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tion  With  the  particles  of  an  inflammable  oil,  produce  ah  aqueous  Chjmifiry. 
liquor,  and  that  in  great  quantity;  as  we  lately  noted  of  the  acid  \^f/'^'\^ 
phlegm  of  anifeeds,  amounting  to  two  ounces^  and  almoft  fixdrams,- 

Upon   the  whole,   the   phenomena  obferrable   in  our  experiment,, 
feem  very  agreeable  to  the  mechanical  hypothefis,  and  very  unfavour- 
able to  that  of  the  chymifts.     For,  whether  the  fire  be  luppoled  to- 
have  afted  merely   as  an  agent,   or  efficient  caufe,  or   to  have'alfo 
concurred  as  a  material  onej  it  appears,  that  by  changes  of  texture^, 
without  the  addition  of  any  vifible  parts,  or  of  any  feed  ^  bodies  very 
different   in   colour,   confiftence^  fixednels,,  and  many  other  qualities, 
may  be  produced  from  a  fubflance  not  only  homogeneous,^  as  to  fenfe,^ 
but  pure  enough  to  pals  for  a  chymical  principle. 

When  I  framed  the  conjefture,  that  from  a  chymical*  principle,  phmmiim^ 
feveral  different  bodies  might  be  obtained,  by  the  meer  operation  of  intbttefeaud 
the  fire  \  I  endeavoured  to  confirm  it,  by  making  experiments  upon  diftiBsti$ns  •/ 
other  diflilled  oils,,  of  natures  different  both  from  the  oil  of  anifeeds,  JJ^  ^^/«^'*' 
and  from  one  another.  And,  accordingly^  whilft  our  procefs  with  this  *  '* 
oil  was  carrying  on,  I  took  care  to  have  diftilfd,  in  the  fame  furnace, 
cdl  of  turpentine,  oil  of  amber,  and  oil  of  hartfhorn. 

Thefe  oils  were  committed  to  the  fame  perfon,    who  managed  the 
oU  of  anifeeds  ^  and  he,.accQrdingly,  kept  a  kind  of  journal  of  the  num- 
ber of  reftificatioHS,   the  quantities  of  pitchy  matter,  from -time  to- 
time,  afforded  by  them,  and  other  phenomena,   or  circumflances,  thit 
occurred  in  fo  tedious  a  profecution,  as  I  thought  experiments  ot  fuch' 
moment  deferved.    The  fubHance  of  this  journal  is  as  follows. 

Two  of  thefe  three  oils,  that  of  turpentine,  and  amber,  .and,,  probably, . 
tiie  third  alfo,  were  diftiird  at  leaft  fifty  times. 

Each  of  the  three  left,  from  time  to  time,   in  the  bottom  of  the- 
retorts,  whence  they  were  drawn,,  a  confiderable  quantity  of  black  feces,  ♦ 
much  like  thofe  left  by  the  oil  of  anifeeds.  I,  long  after,  found,  in' a 
paper,  fbme  of  this  matter  left  by  the  oil  of  turpentine  \    and,  tho'  I  am 
not  certain,    whether  it  were  air  that  was  afforded  by  the  pound*  of 
oil  we  employed,  yet  it  amounted  to  above  two  ounces  and  five  drams : 
and  the  other  two  oils  did  each  of  them  affbrd  a  confiderable  quan- 
tity of  black  terreftfial  matter*,  tho'  my  afliftant  obferved,  that  the- 
oil  of  hartfhorn  fooner  ceafed  to  leave  copious  feces,    than  the  oil  of. 
turpentine,  or  that  of  amber.     But  if  neither  of  the  two  afforded  any 
more  than  did  the  oil  of  turpentine  ^  I  look  upon  it  as  a  remarkable' 
thing,  that  the  oil  of  anifeeds,    which  is  a  fine  effential  oil,  diftill'd 
in  a  vefica,   or   limbec,    fhould  yield' above   twice    more   of  earthy 
matter^  than   any   of  the  three  other  oils,  .that  were  diftill'd  but .  in  ^ 
retorts. 

Of  the  colour  of  the  reftiffed   oilof  hartfliorn   I  can    fay  litde,. 
having  unluckily  loft  the  liquor  it  felf;  ,but  the  or!   of  amber,  after 
the  one  and  fiftieth  diftillation,  was,indeed,  very  clear,  yetof  an  amber 
colour,  far  from  pale:  and* this  oil- ofnurpentine,, that. is  ufiialiy  aftfer 
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Chfm/irj*  one  re9:ificatiou,  a  clear  and  colourlefs  liquor,  after  fifty  diftUlationsi, 

appeared  almoft  red. 

But  that  is  much  morjB  confiderable,  which  I  oblerved  m  the  quan- 
tities of  the  different  liquors,  afforded  by  the  long  feries  of  our  cmlil- 
lations  j  for  at  the  end  of  the  procefs,  the  remaining  oil  ot  turpen- 
tine, for  inftance,  did  not  appear  to  be  confiderabiy,  if  at  all,  lupe- 
riour  in  bulk  to  another  liquor,  that  came  over  with  it  in  difiilla- 
tion,  and  was  not  true  oilj  for  it  would  readily  enough  mix  with 
water,  but  keep  it  felf  in  a  mafs  diftind  from  the  oil  j  and  weighed 
above  three  ounces  and  three  quarters. 

This  odd  liquor  I  looked  upon  as  compounded  of  fpirit,  and  of 
phlegm^  for  tho'  the  latter  did  lb  much  exceed  the  other  in  quaa« 
tity,  that  with  an  expert  chymift,  the  whole  liquor  paffed  for  phlegm  ; 
yet  I  not  only  judged  fome  parts  of  it  to  be  Ipirit,  but  found  them 
of  an  acid  nature  too  *,  fince,  befides  what  the  tafi  made  me  fulpe^^ 
the  compound  liquor  would  readily  begin  to  corrode  beaten  coral, 
.even  in  the  cold;  and  fome  of  it  being  poured  upon  good  felt  of 
tartar,  prefently  made  with  it  a  conflift  and  ebullition,  not  without: 
a  hilfing  noife,  and  a  multitude  of  bubbles.  So,  likewife,  the  fpiri- 
tuous  phlegm  of  amber,  made  a  conflift  with  fait  of  tartar,  and  dit 
folved  crude  coral,  as  other  weak  acid  fpirits  do.  This  liquor  of 
amber  was  not  pale,  as  the  phlegmatic  fpirit  of  oil  of  anifeeds ;  and 
that  obtained  from  the  oil  of  turpentine  was  high-coloured,  being  of 
a  browniih  red. 

And  among  other  trials  made  to  examine,  whether  the  Ipirits 
afforded  by  our  oils,  were  really  acid ;  we  put  two  ounces  of  the 
fpirituous  phlegm  of  oil  of  anifeeds,  upon  fome  minium  ;  and,  having 
digefted  them  a  while  together,  found  the  liquor  turn'd  fweet,  and 
fit  to  make  Saccharum  Satumi :  and  this  liquor,  after  filtration,  being 
gently  abftrafted,  left  in  the  bottom  of  the  retort,  a  thick,  honey-like 
fubftance ;  from  which  Cthe  diftillation  being  continued  with  a  much 
ftronger  he?t)  there  came  over  fome  liquor  j  but  being  in  too  little 
quantity  to  be  reftified,  we  could  not  free  it  from  its  phlegm,  and, 
therefore,  did  not  find  it  inflammable ;  as  I  gueffed  the  fpirituous  part 
would  have  been  after  rectification ;  becaufe  the  liquor  was  exceeding 
like  the  Splrltm  ardens  Satumi^  in  its  peculiar,  and  very  penetrating 
taft  and  llmell. 

Two  vials,  one  containing  fome  of  the  oil  of  turpentine,  and  the 
other  fome  of  the  oil  of  amber,  each  of  them  diftillM  at  leaft  50 
times,  having  flood  above  a  year  and  half  to  defecate  \  I  was  willing 
to  try,  whether  thefe  liquors  would  flill  yield  fuch  a  black  fub- 
flance  as  before ;  and  caufing  each  of  them  to  be  again  difiill'd  in 
a  retort,  they  left  a  greater  quantity  of  a  black  and  Ihining  fubftance, 
than  could  well  have  been  expeflred. 

It  may  feem  vary  odd,  that  fo  volatile  and  thin  a  liquor,  as  a  chy- 
mical  and  reftified  oil,  Ihould,  by  the  bare  operation  of  the  fire,  be 

brought 
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trought  to  yield  a  great  quantity  of  what  appears  fo  like  terreftrial  Chjmifirj, 

feces,  as  our  pitchy  Capita  mortva.    For  having  put  one  ounce  of  the  s^"*-^""^^ 

CtPtit  mortuum  of  the  oil  of  anifteds^  and  as  much  of  that  afforded  by 

oil  of  turpentine,  each  of  them  into  a  diftiirfl  crucible,  and  kept  them- 

for  near  tour  hours,  in  fuch  a  heat,  as  made  the  veffels  all  the  while 

r«d  hot  i  tho'  the  crucibles  were  not  clofely  covered,  yet  we  found, 

when  the  veiMs  were  removed  from  the  fife,  that  the  contain'd  bodies 

liad  not  at  all  been  brought  to  fufion  ;  only  that  from  the  oil  of  am- 

leeds,   was,    in  part,  fomewhat  caked  together:    and,  notwithflanding 

all  the  heat  they  had  been  expofed  to,  the  pitchy  fubftance  of  the 

eil  of  turpentine,   retain'd  near   three  quarters  of  its  firfl  weight ;. 

and  the  Caput  mortuum  of  <A\  of  anifeeds  loft  about  eighteen  grains  lefs 

than  that. 

After  this,  we  alfb  endeavoured  to  difcover,,  whether  our  pitchy  fub» 
ftances  would  afford  any  fixt  or  slkaline  fait,  as  the  Cifita  mortua  of 
xiofi  bodies  belonging  to  the  vegetable  kingdom  da  But  tho'  we  kept' 
an  ounce  of  each  of  the  black  fubftances,  left  by  the  oil  of  aoifee^^ 
and  that  of  turpentine,  for  nine  or  teu  hours,  red  hot,  in  crucibles,  we^ 
fiiund,  indeed,  the  bodies  very  much  diminiihed  in  qtiantity,.  but  not- 
at  all icalcinU. 
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Upon  the  produciblenefs  of 

CHYMICAL  PRINCIPLES. 
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S  E  C  T-    L 

H  E  pompous  title  of  hypoftatical  principles,  whicli  chymifts 
have   beftowed   upon    the  ingredients    whereof  they   would 
have  mix'd  bodies  to  conlifl,  has,  perhaps,  procured  them  a 
veneration  from  vulgar  heads :    but  what  principally  recommends  their 
doftrine  to  difceming  men,  feems  to  be  tnis  •,   that  as  by  the  help  of 
I  a  few,  original,  fimple  ingredients,  join'd  in  different  proportions,  all 

jnix'd  bodies  may  be  compounded ;  lb,  the  natures  of  a  mxiltitude  of 
them,  leem,  by  this  means,  difcoverable,  from  firft  knowing  the  natures 
Tt*  Ayndui  of  a  few.     He,  therefore,  who  is  unfatisfied  with  this  hypothefis  of 
ffintifUs  mt   the  tria  frima^  or  that  which  alfb  takes  in  water  and  earth,  can  fcarce 
!hS^^*'«^n  attack  it  more  forcibly,  than  by  calling  their  grand  affertion  in  queftion, 
iUt.^^^^       and  inquiring,  whether thefe  pretended  principles  are  ingenerable  and  in- 
corruptible \  and  whether  nature  only  compounds  and  dilToci a tes, without 
either  producing  or  deftroying  them.  For  if  the  bodies  they  call  principles 
be  produced  de  novo^  how  is  it  demonftrable,  that  nature  was  obliged 
to  take  thofe  made  ready  to  her  hand,  in  order  to  compound  a  mix'd 
body  '>.     And  how  will  it  appear  in  every  analylis  made  by  fire,  that  the 
<alt,  for  inftancc,  thereby   obtained,  was  not  produced  from  the  chy- 
mical  operations,  but  pre-exilled  in  the  body,  in  minute  parts  \  (which, 
by  the  aftion  of  the  fire,  were  only  extricated  and  feparated  from  the 
other  principles  or  ingredients,  and  afterwards  brought  together  \)  fince, 
in  cafe  the  chymical  luppofition  be  erroneous,  not  only  the  fait  thus 

obtained. 
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JDbtainM,  may  be,  in  part,  due  to  a  new  production,  or  tranfmutatrion,  Chymijhy^ 
^t  ibme  of  that  which  was  really  fait,  if  any  fuch  thing  there  were  <,^*VSii 
antecedent  to  the  analyfis,  might  be  either  deftroy'd  by  the  operation^ 
or  made  to  appear  under  another  form  ? 

Salt  feems  to  be  the  leading  principle  with  the  chymifts ;  and  'tig     jtun  fdtt 
generally  granted,  that  falts  are  the  moft  confiderable  and  a&ive  parts  ^»y  ^'  /****■• 
obtain'd  by  chymiftry,  from  mix'd  bodies  j  tho'  the  invifible  parti-  ^  f^  ^^ 
cle«,  that  compofe  the  vifible  portions  of  a  fait,  may,  perhaps,  he'^ 
iiich,  and  fo  contriv'd,  as  to  make  other  parcels  of  matter,  which 
ihall  have  thofe  qualities,  on  account  whereof,  the  chymifis  call  a  body* 
iiilphureous,  or  mercurial^  as  may  be  infianced  in  the  inflammability 
of  nitre.    'Tis  therefore  proper  to  enquire,  whether  fait,  indefinitely 
fpeaking,  may^  be  produced  iU  novo^  or  deftroy'd  \    and  whether,  at 
leaft,  the  particular,  and  very  different  fpecies  of  falts,  may  be  changed 
into  one  another,  and  thereby,   after  a  manner,  be  produced,  in  re« 
gard  to  the  acquirM  fpecies  of  fait  j  and  deilroyed  in  relation  to  that^ 
which  the  lame  portion  of  matter  before  belong'd  to. 

Kow,  I  m\x&  here  obferve  two  things^  firft,  that  as  ialts  differ 
greatly  in  feveral  properties,  fome  being  fix'd,  others  volatile,  fome 
acid,  others  urinous,  &c.  the  two  qualities,  wherein  they  agree,  and 
which,  therefore,  make  up  the  received  notion  of  fait,  in  general,  are, 
that  it  is  eafily  dilToluble  in  water,  and  that  it  a&£ts  tne  palat,  fo 
as  to  <}aufe  the  lenfe  of  taft.  And  fecondly,  whether  we  allow  the 
^icurean  hypotheiis,  or  the  Ctrtefiany  the  firft  faline  concretions,  pro- 
duced by  nature,  muft  have  been  made  of  atoms,  or  of  particles,  that^ 
before  their  coi^unCtion,  were  not  faline;  and  therefore,  there  is  no 
abfurdity  in  conceiving,  that  by  the  aftion  of  the  fire,  or  other  fit 
agents^  fmall  portions  of  matter  may  be  fo  broken  into  minute  parts, 
and  thefe  fb  ihap'd  and  conneded,  as,  when  duly  aiTociated,  to  com«- 
pofe  a  body,  capable  of  diHolution,  in  water,  and  of  afFe£ling  the 
organs  of  taft. 

That  a  difpofition  to  be  diffbluble  in  a  liquor,  may  be  acquired  by 
mixture,  and  a  new  texture  of  parts,  appears  from  hence^  that  tho*  ^ 

powder'd  fulphur  will  long  lie  in  well  redified  fpirit  of  wine,  without  • 

being  at  all  vifibly  dilTolv  d  therein ;  and  tho'  the  fame  liquor  will, 
for  as  long  a  time,  fwim  upon  fait  of  tartar,  without  making  a  folu- 
tion  of  it;  yet  if  the  fait,  and  fulphur,  be  mix'd  together,  the  fame 
fpirit  of  wine  will,  in  lels  than  an  hour,  diffolve  enough  of  them,  to 
be  highly  colourM  thereby,  even  without  the  help  of  external  heat; 
Why  then  iliould  it  be  impoffible,  for  the  fire  to  reduce  the  corpufcles 
of  bodies  to  fuch  a  minutenefs,  and  alTociate  them  either  among  them«i 
felves,  or  with  the  corpufcles  of  other  bodies  (which,  before  prepara- 
tion, will  not  dilfolve  in  water ;)  16  that  the  pores,  intercepted  between 
them,  may  be  enterM,  and  their  loofe  texture  diffolv'd  by  that  fluid  ? 
Cryflals  of  well  purified  lalt-petre,  may  be  kept  dry,  for  many 
months,  in  an  ordinary  chamber  j  yet^  if  without  the  additioa  of  any 

body> 
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Chjmi/hy.  ^^Yj  difloluble  ia  water,  or  the  moift  air,    k  be,  in  part,  reduced^ 

ft^^^«iy*>^  as  perhaps  it  may  be  almoft  in  a  trice,  to  ^  fix'd  alkali  ^   this  lalt 

T    "'     wiU  be  eafily  penetrable  by  the  vapours  that  float  in  the  air,   and  by 

this  moiflure  Toon  be  brought  to  relent,   and  at  length,  to  diflbWe 

into  a  liquor  analagous  to  Oleum  tartMri  per  deliquium. 

As  for  the  fapor  of  a  faline  body,  I  doubt,  whether  the  neceifitjr 
€f  it  be  confiftent  with  another  principle,  and  with  experience.    For 
even  tho(e  pure  oils,  called  effential,  or  etherial,  are  highly  &pid ;, 
yet  as  thele  will  not  diiTolve  in  water,    there  appears  to  be  iia 
fh:i£b  connexion  betwixt  being  fapid,  and  being  faluble  in  that  fluid-t 
whence,  if  bodies  be  reduced  into  ".a  multitude  of  parts  minute,  and 
ftarp  enough  •,  'tis  very  poffible,  that  fome  of  them  may  acquire  t 
ihape  and  nze  that  fits  them,  fenfibly  to  af&ft  the  organ  of  tan,  tho?" 
the  bodies  themlelves  are  rather  of  another  nature,  than  of  a  laiine  one.. 
Thus  a  ball  of  glafs,  while  entire,  will  not  hurt  the  skin  \  but  prickt 
it,  and  caufes  pain,  if  broken  into  little  ftarp  fragments.    And  the 
like,  perhaps,  may  happen  in  the  organs  of  taft :  for  falt-petre,  tho^ 
it  have  but  a  faint  and  languid  taft ;   yet  if  carefully  diftillM,  with, 
an  addition,  not  difToluble  in  water,  and  infipid  \   the  parts  of  it  h^f^ 
i"5>  by  ^e  aftion  of  the  fire,  broken  afunder,  rubb'd,  or  ground  againfk 
one  another,   till  they  are  reduced  to  edged  and  pointed  corpufeles^ 
will  be  relblv'd  into  different  liibftancesj    each  whereof  has  an  ex-^ 
tremely  ftrong  and  piercing  taft.    Now,  whence  this  ihould  proceed^, 
but  from  fuch  a  mechanical  change,  as  we  have  defcrib'd,  is  not  eaiy 
to  (ay :  and,  perhaps,  alfo,  the  watry  liquor,  that  comes  over  in  this 
analyfis,   may  be  produced  by  the  operation   of  the   fire;    and  the 
phlegm  being  infipid,    fo  much  taft  as  was  in  the  entire  nitre,    may 
be  as  well  deftroyed,  as  thofe  of  the  Ipirit  and  alkali  are  generated  \rfi 
the  fame  agent.    But,  perhaps,  there  needs  no  other  argument  to  fliew^ 
that  the  fame  paVts  of  matter,   according  to  its  different  fiates,  may 
have  the  qualities  which  chymifts  attribute  to  their  particular  principles, 
than  our  obfervation  upon  chymical  oils,  which  more  ftrongly  afFeft 
the  taft,  than  moft  falts  themfelves.    And  Helmont  afTures  u?,  that  by- 
Taracelfws  Sal  circulation^  foHd  bodies,   among  which   he   particularly 
inftances  ftones,  may  be  tranfmuted  into  aftual  fait,  equal  in  weight 
to  the  body  whereof  it  was  made.    So  that,  as  the  chymifts  fuppofe,. 
there  is  in  thefe  mix'd  bodies,  flilphur,  mercury,  and  z  Terra  damnaia\. 
the  fame  portions  of  matter  that   pre-exifted    in  the  form  of  thofe 
fimple  ingredients,  muft,  by  the  operation  of  the  fire^  and  an  anoma- 
lous menftruum,    have  ^been  tumM  into  fait :    and    if  the  Helmontiajt^ 
experiment  be  allow'd  good,    we  may  fafely  conclude,   whatever  be- 
comes of  the  chymical  fuppofition,  that  fait  may  be  made  of  matter- 
which,was  not  fait  before,  and  conlequently,  that  fait  may  be  produced*. 
dc  novo. 

The  falts,  properly  fo  calfd,  that  appertain  to  our  prefent  enquiry,, 
feem  to  be  chiefly  the.  acid  ones  j  fuch  as  vinegar,  fpirit  of  £alt,  &c.  the 

alka- 
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nlkaline   or  fix'd  lixiviate  falts,  made  by  calcination  j  fuch  ^s  fdlt  oCChymifiryp 
tartar^  of  wormwood,  &c.    and  Inftly,  the  volatile  and  urinous  falts,  u^'V^^V^* 
liich  as  thole  of  harts-horn,  of  urine,  of  blood,  cfr.  which  taft  and 
fmell,    like    that  of  urine.    If,  therefore,  we  can  ftiew,   that  thele 
may  be  produced  de  novo^  or  tranfmuted  into  one  another,   we   ihall 
prove  the  common  chymical  doftrine  of  principles  falle. 

To  begin  with  acid  falts  j  we  fee  that  even  fweet  wines  often,  of  them-    ^t'^mll 
felves,  degenerate  into  lour  vinegar,  which  will   diifolve  coral,  feve-  ^^' 
ral  flones,  calcined  lead,  and  other  minerals.    The  water  imbibed  by 
the  roots  of  trees,  is,  in  thofe  that^bear  lemmons  and  barberries,  chang- 
ed into  liquors  abounding  with  fanne  corpufcles,  that  enable  them  to 
affeft  the  organs  of  taft,  and  adl  as  acids  on  pearls,  c^c.  Guaiacum,  al« 
fb,  and  feveral  other  woods,  that  do  not  tail  at  all    four,  will,  by 
"being  difliird  in   retorts,  atford   fpirits   plentifully    flirniihed    with 
acid  particles,    which,  as  I  have  tried,    hifs   upon    alkalies,   difTolve 
coral,  and  even  lead  it  felf,  calcined  into  minium,   and  make  Saccha^^ 
rum  Satwrni  of  it.    Many   other  vegetable    bodie5,  al(b,   do,  without 
addition,  afford  the  like  acetous  liquors.    If  it  be  objeAed,  that  thefe 
pre-exified  in  the  bodies  whence  they  proceeded,  and  were  only  ex- 
tricated by  the    operation  of  the  fire  ^    I  exped  that  this  fhoulibe 
provM  \  for  the  fweetefi  bodies,  and  thofe  of  ditSsrent  kinds,  as  fugar 
and  honey,   zSocA,  a  fort  of  fpirits,  which   are   fharp  and  piercing. 
And  in  feveral  caies,  where  we  are  iiire  that  acid  fpirits  were  plentiful 
ingredients  of  a  compofition,  as  in  Saccharum  Saturni^  and  that  magi- 
Aery,  called  fait  of  coral,  c^r.  experience  ihews,  that  the  liquor  which 
comes  over,  by  diflillation  in  retorts,  is  not  acid,  but  quite  of  another 
kind.    I  would  not  hence  be  concluded  to  deny,  that  acid  falts  may 
in  fome  mixed  bodies,  be  fo  afTocIated  with  others,  and  obfcured  by 
them,  as  not  to  be  difcernable  to  the  taft,  till  they  are  feparated  by 
the  operation  of  the  fire.    But  to  ihew,  that  acid  falts  were  de  faElo 
pre-exiftent,  as  acid  ones,  in  the  body  that  affords  them,  there  muft: 
be  fome  pofitive  proof,  other  than  the   liquors  diftiU'd  from  them  j 
fince  they,  as  we  have  already  argued,  may  be  not  barely  extricated^ 
but  have  their  acidity  produced  by  the  operation  of  the  fire.    And  fait- 
peter,  tho'  it  have  no  acid  taft,  may  be   made  to  afford,  by  diftilla* 
tion,  above  three  quarters  of  its  weight   of  a  highly  acid  liquor  ; 
yet  it  appears  not,  that  fuch  a  great  proportion  of  acid  particles,  or 
polEbly  any  confiderable  proportion  at  all,   is   employed,   by  nature, 
in  the   compofition    of  nitre.    Nor   ought    it    to    feem  incredible, 
that  acid  falts,  as  well  as  others,  fhouM  be  producible  by  the  various 
reparations,  attritions,  coalitions,  and  changes  of  texture,  which  may 
be  caufed  feveral  ways  \  and  efpecially  by  the  operations  of  the  fire, 
that  makes  a  vehement  and  various  aG;itation  of  all  the  minute  parts 
of  a  body,  and  may  therefore  eafily  Iplit  or  break  fome  of  them,  and, 
as  ic  were,  grind  others  a^ainft  one  another,  and  in  ihort,    fo  alter 
their  bulk,  figure   and  motions,  as  to  make  them  fit  to  ftab  or  cut 
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Chjmifirj.  the  tongue,  and  the  other  bodies  they  work  on,  after  the  manner  of 

kjrf^">/%i^  thofe  fubftances  we  call  acid. 
intbtv9Um.     We  have  an  eminent  inftance  of  the  produftion  of  volatile  felts  in 

•'''^  the  fait  obtainable^  by  diftillation,  from  foot  j  for  tho'  the  wood  we 

burn  in  our  chimneys,  leems  to  have  nothii^  of  the  taft,  or  fmell 
of  urinous  falts  \  nor  the  diffolutions  of  the  feline  parts  of  fuch  wood 
been  obferv'd  to  have  any  affinity,  in  taft  or  odour,  with  the  fait  of 
foot  ^  yet  when  wood  is  firfl  burnt  in  the  fire,  and  then  the  foot  at 
forded  by  it,  duly  diflillM  and  reftified  in  proper  velTels,  there  » 
obtained  a  fpirit,  and  a  white  volatile  felt,  that  in  fmell,  and  tafL  and 
feveral  operations,  appear  to  be  nearly  allied  to  tho&  of  human  bloody 
or  urine,  and  may  eafily  be  miflaken  for  them. 

But  this  double  operation  of  the  fire  is  not  always  neceffary  to  the 
produftions  of  volatile  falts  out  of  vegetables  ;  for  tho'  by  difliUing 
them  in  retorts,  we  generally  obtain  no  dry  felt,  but  a  fouriih  fpi«> 
rit,  wfth  which  I  have  difTolvM  coral,  lead,  and  other  hard  bodies^ 
that  urinous  fpirits  wou'd  not  work  on  ;  and  tho*  being  put  upon  urinous 
felts,  they  make  a  great  hiifing,  and  conflift  \  yet  I  have  from  muftardpi 
feed,  that  had  been  kept  for  a  convenient  time,  obtained,  by  difHlla« 
tion,  a  volatile  fait  that  faflened  it   felf  prettily,  in  figured.jrraihs, 
to  the  upper  part  of  the  receiver,  and  this  at  the  very  nrftxiiftiUati- 
on  J  fb  that  tnere  was  no  need  of  reftifying  the  dijftiUfdJ  matter  to^ 
leparate  that  felt.    And  by  an  eafy  way  we  may,  out- of  very  many  ve- 
getables, firfl:  duly  prepared,^  without  adding  any  thing  .to* them,  by 
bare  diftillations  in  retorts,  obtain  plenty  or  volatile  fpirits  and '  felts,, 
which,  by  their  fugacity,    colour,    fmell,  tafl,  c^Jr.  prove  fb  like  the 
felt  and  ^irit  of  urine,  foot,.  cJr-  that  he  who  knew   nothing  of  the- 
manner  wherein  they  were  made,  wouM  readily  conclude  they  belonged 
to  one  or  other  of  thole  forts  of  bodies. 

I  have,  alfo,  fometimes  produced  a  volatile  felt,  which  wou'd  rea- 
dily be  pronounced  urinous,  from  a  mineral  it  felf;  nor  was  this  the 
only  fbilil  from  which  experience- aflures  me,  felt  of  this  kind  is 
obtainable. 

^  It  is  not  univerfilly  true,  that  feline  fubftances,  which  appear  vola- 
tile, and  afcend  in  the  form  of  felt,  are  of  an  urinous  nature^  and 
enemies  to  acids*    For  I  have  had  from  verdigreafe,  difiiird  fcr  fe^ 
with  a  flrong  fire,  a  very  acid  fpirit,  which  being  warily  reflified,  af^ - 
forded  firfl  a  four  phlegm,  and  then  a  piercing  fpirit,  fharper  than  it ; . 
leaving  behind,  in  the  veffel,  fome  few  fpoonfuls  of  a  dark  coloured . 
liquor;    which,    being  fet  afide,    and  fuffered  to  ref^,  did,    in  great 
part,  fhoot  into  tranfparent  cryfhls,  large,  thin,  and  almofV  like  thole  - 
of  filver  diflTolvM  in  ji^a  fortis :  they  appeared   prettily  figured  at. 
the  edges,  but  were  fo  odly  connefted  among  themlelves,  that- 1  could 
not  refer  them  to  any  of  the  known  geometrical  figures  •,  and  their 
brittlenefs  made  them  the  lefs  traQable  j  but  their  fmell,  which  was- 
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firongely  piercing,  and  not  inofFcnfive,    argued    them    to  Be    of   the  Chyn-j/firj. 
lame  nature  with  the  acid  Ipirit  which  had  come  over  with  them. 

But  there  is  a  more  conftant  and  cafy  metfiod  of  producing  fuch  a 
volatile  fait  J  for,  if  amber  be  gradually  and  carefully  diftill'd,  it  will 
afford,  befides  the  phlegm,  Spirit,  and  oil,  a  dry  fubftance*,  which,  tho' 
the  chymifts  call  the  volatile  fait  of  amber,  I  (bund  to  be  really  of  an 
add  nature,  upon  feveral  of  thofe  trials,  by  which  we  difccm  a  body 
belongs  to  the  family  of  acids. 

The  laft  fort  of  iaits  to  te  fliewn  producible,  arc  the  alkaline,  or    And  U  thi 
fi-xM,  which  feem  oppofite  to  acid  ones  ^  making  a  conflift  with  them,  «/^f^{«^»  ^ 
and  performing  feveral  operations  contrary  to  theirs.  hxivim. 

As  to  the  origin  of  thefe  fix'd  falts  of  calcined  bodies,  the  chymifts 
are  not  of  one  mind:    the  moft  imiverfal  opinion,  "before  Hdmonis 
time,    and     even    of    later    chymifts,     feems    to  have  been,    that 
thefe  fix'd  alkalies  pre-exrft  in    mix'd  bodies ;  and  that  the  fire  only 
leparates,  or  extricates  them  from  the  parts  of  the  compound.    But 
Hclmont   has  ingenioufly  conjeftured,    that  thefe  lixiviate  lalts  do  not 
pre-exift,  in  their  alkaline  form,  in  the  bodies  that  afford  them  \  but  are 
produftions  of  the  fire,  by  whofe  violent  aftion,  a  part  of  the  fait,  w^hich, 
in  the  concrete,  is  naturallv  all  volatile,   lays  hold  of  fomc  parts  of 
the  fulphur  of  the  fame  body,   and  fb,  both  together  are  melted,  and 
fixM  into  an  alkali  •,   which  fixation  he  exemplifies,  by  what  happens 
when   falt-petre     and  arfenic,    tho'  both   volatile,   being   expofed   to 
the  fire,  are,'  by  its  operation,  iiux'd,  and  made  to  fix  each  other.    But 
I  doubt,   whether  this  account  be  clear  and  fatisfaftory  \    efpecially   if 
^tis  applied  to  all  fix'd  alkalies.     For  it  may  be  queftion'd,  whether 
it  has  yet  been  prov'd,  what  Htlmont  teaches,  that  all  the  fait  of  mix'd 
bodies,  before  their  combuftion,  is  volatile:   nor  is  it  declared  what 
volatile  fait  is  meant  *,  tho'it  be  plain,  that  fome  bodies,  which  afford  a 
fix'd  fait,  abound  in  acid  fpirits,  as  oak,  box,  cfr.  and  others,  as  harts- 
horn, blood,  c^c.  abound  in  urinous  falts,  that  exercife  hoftility  with 
acids.     And  from  fbme  bodies  I  can  obtain  both  acid  fpirits,  and  fuch 
as  are  called  urinous.    'Tis  not  ea(y  to  explain,  how  the  volatile  fait 
come?  to  unite  it  felf  fo  intimately  with  the  oil  •,  and,  tho'  this  be  alfb 
volatile,  to  compofe  with  it  a  body  able  to  endure  the  violence  of  the 
fire  i  fince  yve  have  more  than  once  try'd,  that  the  volatile  fait  of  urine, 
or  of  hartfhorn,    and  a  chymical   oil,    as  of  turpentine,  or  the  like, 
being  put  together,  the  fait  will,  indeed,  afTociate  to  it  felf  fome  parti- 
cles of  the  oil ;   but  will,  neverthelefs,  with  them  fublime,  by  a  very 
gentle  fire,  in  the  form  of  a  fait.     And  the  example  that  Hdmctit  gives 
of  arfenic  and  nitre,  feems  unfatisfaftory  •,  becaufe,  upon  mixing  equal 
parts  of  thofe  two  bodies,  and,  in  a  ftrong  crucible,  fulminating  th:m 
together,   a  great  part  of  the  mixture  was  driven  away  by  the  fire,  fo 
little  alterM,  that  'twas  very  dangerous  to  be  too  bold  with  the  fumes  \ 
and  a  large  part  of  what  remained,  was  fix'd  only  in  comparifon  of  the 
crude  arfenic,    but   not  comparably  to  fait    of  tartar,  or  other  true 
alkiili :  and  the  conftancy  of  the  part  that  was  more  fixed,  may,  pro- 
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Chymijtrj.   bably,  be  jrfcribed  to  the  falt-petre  ^  which  we  know  will,  without  the 

help  of  arfeiiic,  afford  a  great  deal  of  fixed  lalt,  if  about  half  of  it 
be  burnt  away  by  the  help  of  powdcr'd  charcoal,  or  fome  other  conve* 
nient  ingredient.    It  alio  weakens  this  inftance  of  fJelmom\  that  there 
are  other  inftances  in  which  we  obferve  no  fuch  thing  happen,  as  his 
hypothefis  would  make  one  expeft.    For,  common  fulphur  is  by  chy- 
mifts  faid  to  abound  in  an  oily  part,  upon  whofe  account  it  is  very 
inflnmniable^  fo  that  they  would  have  other  inflammable  bodies  ta 
hold  that  property,  by  participating  of  lulphur.     That  this  concrete^ 
alio,  abounds  in  fait,   is  evident,  according  to  their  principles^  by  the 
acid  menftruum  it  affords,  which  goes  under  the  name  of  Oleum  fidfburu 
per  campaaam.    Yet  thefe  ingredients,  combined  by  nature,  make  up  a 
concrete,    which   both  in  clofe  veffels,  and  the  open  fire,    is  almoft 
totally  volatile.    And  in  that  mixtirre  of  the  highly  dephlegmed  fpirits^ 
of  wine,  and  of  urine,  that  Hcltnont  caHs  the  offa  alba ;  tho'  the  urinous 
lalts  manifeftly  combine  with  the  Ipirit  of  wine,  which,  being  totsdbf^ 
inflammable,  the  chymifts  refer  to  their  lulphur  •,  yet  the  coagulated 
part  does  rwt,  by  this  aiTociation  of  ingredients,  grow  fixed,  but  proves 
very  volatile.     It  might  here  be  urg'd,  in  favour  of  the  common  opi* 
nion  of  the  pre-exiftencc  of  alkalies  in  mixed  bodies,  firfl:,  that  there 
is  no  need  to  fuppofe  a  coUiquation  of  falts,  with  fulpiiurs,  oils,  or 
^ny  thing  elfe,.  to  produce  fixed  falts  j  fince  that  fuppofition  docs  not 
explain,  how  two  volatile  bodies  come  to  compofe  one  that  is  fixed  y 
and  fince  'tis  plain,  that  a  body  yet  more  fixed,  may  be  made  without 
any  affociation  of  diflferent  principles.    For,  the  earth,   that,^  together 
with  the  alkali,  remains  in  the  aflies  of  a  burnt  body,  is  more  fixed 
than  the  alkali  it  felf ;  and  yet  derives  not  its  fixity  from  any  combi*^ 
nation  of  dementF,  or  principles,  but  from  the  groflhefe,  folidity,  or 
weight,   and  unfitnefs  for  avolation,  in  the  corpulcles  it  confifls  ofi 
Secondly,  fome  inftances  are  alledg'd,  wherein  there  is  fiippoled  a  dimi- 
nution of  the  Quantity  of  the  fixed  alkali  of  the  concrete,,  bv  opera- 
tions that  are  laid  to  carry  off  the  volatile  fait,  before  the  body  comes 
to  be  incinerated.    But,  it  may  be  anfwer'd,  that,  perhaps,  thole  various 
operations  did  but  rarifie  and  volatilize  part  of  the  pre-exiftent  alkali^, 
and  fo  left  the  lefs  of  it  to  be  recovered  by  calcination  :;  as,  the  chymifls 
tell  us,  fermentation  rarifies  the  oily  parts  of  the  juice  of  grapes,  and 
fiibtilizes  them  into  vinous  fpirits,  and  fo,  greatly  leffens  the  quantity 
of  the  oil.    And  thus,  when  wood  is  burnt  in  a  chimney,  'tis  not  in  the 
form  of  an  acid  fait,  which  is  the  only  one  commonly  obferv'd  to  bs 
driven  away  by  diftillation  in  dole  veffels,  but  in  the  form  of  an  urinous 
fait,  that  the  faline  part  of  the  wood  is  made  to  alcend  ^  as  may  appear.' 
by  the  diftillation  of  foot.     But  inftead  of  iiififting  on  thefe  arguments^, 
we  need  only  obferve,  that  tho'  by  diftillation,    or  any  other  knowir 
way   of   treating    falt-petre,  there  is    no   oil  to   be    feparated   from 
it  i    yet  above  half  the  body  of  it  may  be  eafily  and  quickly  tum'd. 
into    a  fixed  fait,  in  colour;^  taft,  and  operation,   iruich.  like  that  of 
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tartar,  and  other  incinerated  vegetables.     And  fuch  an  alJ<ali  I  have  Chymifiry. 

made,  without  the  help  of  injcfted  coals,  or  any  other  body  furniihed  ^•^V'^^ 

with  a  combiiftible  fulphnr;    fb  that   it  leems  not  imiverfaily   true, 

that  to  the  produftion  of  an  alkali,  there  is  neceiTary  to  be  at  hand, 

an  oil  or  fulphur,  to  be  laid  hold  on  by  the  volatile  fait,  -and  fixed 

together  with  it.    But  this  experiment  is  fer  more  agreeable   to  our 

doftrine,  which  derives  all  thofe  falts  from  the  fize,  ihape,  andfolidity, 

or  weight  of  the  feline  corpufcles  •,   fince  the  fame  lalt-petre,  whole 

greater  portion,  by  the  forelaid  operations,  will  be  reduced  to  a  fixed 

alkali,  may,  by  being  diftill'd  with  a  convenient  bole,  have  its  greater 

portion  brought  over  in  the  form  of  an  acid  fpirit,   or  fait  ^    which 

it  felf  may  afterwards  be  made  to  conair,  materially,  to  the  produftion 

of  an  alkali.    I  might  add,  that  even  from  one  of  Helmonis  own  expe-* 

riments,  this  concluiion  follows  j  for  he  affirms,  that  by  the  addition 

of  more  alkaline  fait,  and  the  operation  of  the  fire,  the  earth  it  felf 

that  is  in  the  alhes,  may  be  turn'd  into  fait :  which,  if  true,  argues, 

that   a   fixed  (alt  may  be  made  of  what  was   not  before  either  of 

a  falinc,  or  of  an  oleaginous  nature ;   and,  confequently,  without  any 

fuch   combination  of  fait  and  fiilphtir,  as   his  hypothcfis  fuppofes. 

From  this  experiment  I  may,  alfo,  infer  the  poffible  origin  of  alkalies, 

by  the  mechanical  changes,  that,  without  the  addition  of  oil  or  fulphur, 

the  operations  of  the  fire  produce  in  the  parts  of  a  mixed  body  •,  fince 

earth  feems  the  moft  indilpofed  of  any  part  of  the  concrete,  except 

water,  to  be  turn'd  into  fixed  fait. 

I  muft  not  here  omit  an  obfervation  I  have  made,  which  feems  to    Egyptian  «|u 
overthrow  the  opinion  of  thofe,  who  will  have  the  violence  of  tlie  tre,  s  ninivi 
fiire  to  be  always    a  neceflary  agent  in  the  produSftion  of  a  fixed  or  ^'^'Yklu  "^^ 
lixiviate  alkali.    Having  fame  fait,  lent  for  a  prefent  out  of  the  Eafi^  f  *  «  • 
to  a  nobleman,  who  had  been  ambaffador  for  his  Britijh  raajel!ly  at  the 
Ottoman  court,  and  aflSrm'd  to  be  the  true  Egyptian  nitre,  fo  much  talk'd 
of  by  the  ancients  ;  I  found  it  to  agree  much  better  With  the  notion 
books    had   given  me  of  it,   than  with  that  fort  to  which  chym^'fts 
generally  give  the  name  of  nitre,  and  which,  indeed,  is  the  only  nitre 
to  be  ufually  met  with  in  our  fliops.  * 

This  lalt,  I  foimd,  was  very  apt  to  imbibe  the  moift  air,  as  calc'n'd 
tartar,  and  other  fixed  alkalies  are.  But  what  makes  to  our  prefent 
purpole  was,  that  having  upon  this  crude  Egyptian  nitre  poured  ^rit 
of  fait  •,  the  acid  liquor  prelcntly,  even  in  the  cold,  work'd  briskly  upon 
it,  as  if  it  were  a  fix'd  alkali.  And  hence,  by  the  way,  we  fee  the 
jirflnefs  of  that  expreflfion  of  Solomon^  when,  to  reprefent  things  very 
incongruous  to  one  another,  he  mentions  the  difagreement  of  vinegar 
and  nitre  \  for  prefuming  that  Solomon^  who  reigned  in  ^udca^  a  country 
near  to  Egypt^  and  had  much  commerce  with  the  Egyptians^  made  ufe  of 
their  nitre,  as  the  beft,  if  not  the  only  fort  knovra  in  his  time  and 
country  ^  and  finding  that  nitre  is  mentioned  by  the  proj)het  Jfrrrmy, 
as  a  very  abflr^rfive  thu^,  and  fif  to  clealife  womcns  skins,  which  is  a 
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Chjmijirj.  known  virtue  of  fix'd  alkalies,   but  no  more  than  the  former  oblerv^i 
^.yWi^  111  common  lalt-petre  ^  1  pour'd 


d  upon  it  fome  iirong  vinegar,  and  found^ 
as  I  expeiied,  that  there  pref'ently  enfued  a  manifeft  conflifl:,  with- 
noife  and  many  bubbles*  Hence  it  appears,  that  Egyptian  nitre,  ac- 
knowledg'd  to  be  a  native  fait,  and  made  only  by  the  evaporation 
of  the  fuperfluous  water  of  the  Nilcj  is  yet  of  a  lixiviate  nature,  or^ 
at  leaft,  abounds  with  particles  that  are  lb;  tho'  produced  without 
precedent  incineration,  and  the  matter  of  it  exposM  to  no  violence  of 
the  fire,  to  make  it  alford  an  alkali. 

I  pretend  not,  however,  to  fay,  that  alkalies  may  not  be  produced 

in  multitudes  oi  mix'd  bodies,  efpecially  in  many  vegetables,  after  ther 

way    propofed  by  Helmont.    It  will  fufiSce,  for   my  purpofe,   if  fbme 

bodies,  belonging  to  this  family,  or  kind  of  falts,  may  be  produced: 

at  all.     And,  tho'  I  do  not  alfert,  that  all  fixM  alkalies  are  produftions 

of  the  fire,  or  made  by  the  help  of  it,   yet  I  do  not  remember  any^ 

except  Egyptian  nitre,  but  what  are. 

>f  Mtkdli       Chymifts^  generally,  look  upon  fpirit  of  nitre,  and  j4(jua  fortis^   as- 

mmie  from     Containing  not  alkaline,  but  acid  (alts ;  whick  they  conclude  from  the. 

f'^'fslf.  i-aft^   as  well  as  from  the  great  ebullition  that  is  made,   when  thofe 

liquors  are  pourM  on  fait  of  tartar,  fix'd  nitre,  pot-aflies,   or  other 
unqueftion'd  alkalies.    That  fea-falt,  likewife,   contains  no  alkali,    is 
generally  allow'd^    the   fpirit  of  it  being  jnftly  reckoned  among  the 
acid  ones :   and  when  I  purpofely.  examin'd  that  concrete,  by  diftilla^. 
tion,  the  remaining  fait,  tho'  the  fire  had  been  violent,  was  very  dif^ 
ferent  from  alkalies;  yet,  I,  ftveral  times,  made  the  following  expe- 
riment with  lea-falt,  that  retain'd  all  its  acid  fpirit.     Upon  well-dry'd,. 
and  povvder'd  fea-falt,   plac'd  in    a  retort,    we   pour'd  fometimes   aa- 
equal,   and  fometimes  a  double  weight  of  good  fpirit  of  nitre,   or* 
jif^a  fortis ;  and  leifurely  diftilling  all  that  would  come  over,  we  took 
out  the  dry  fait,  remaining   at  the  bottom  \    which  we   found  much 
changed,  both  as  to  colour  and  taft.    This  fait,  being  again  powdered, 
J^nd  put  into  a.  crucible,  placed  in  a  convenient  fire,,  was,  by  the  re- 
peated inieftion  of  well-kindled  charcoal,  made  to  tiafh  Ibveral  times^ 
#.  almoft  like  melted    nitre  ;   and  when  it  would  flafh   no  longer,    the. 

remaining  matter,  being  taken  out,    did,   in  great  part,  appear  of  an 
alkaline-  nature;  for  it  had  a  fiery  taft;  and  if  fpirit  of  nitre,  or  jlqua^ 
forti$^  were  poured  thereon,,  it  would  make   an  ebullition:    it  turn'd 
lyrup  of  violets  green,   and,    in  fliort,    exhibited  various  phenomena n 
of  alkaline  falts. 

There  is  another  way.  of  making  an  alkali  out  of  nitre,  thus:  .pour^ 
upon  it  an  equal  weight,  or  half  the  weight,  of  ftrong  oil  of  vitriol; 
and  having  diluted  the  mixture,  with  a  convenient  proportion  of  fair; 
water,  diftil  it,  by  degrees,  till  there  remain  a  very. dry  lubftance  ;. 
powder  this,  aud  mix  it  well,  with  about  an  eighth  part  of  beaten . 
cJiarcoal;  keep  thein  in  fufion,  in  a  ftrong  clofe  crucible,  till  the 
luali  grow  very  black,  and  a  little  of  k  being  taken  out,  with  a  wire,,. 

tafls 
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tafls  fiery  ;  then,  take  out  the  mixture,  which  will  very  eafily  imb'be  Chjmf/hy. 
the  moifture  of  the  air,  and  you  will  find  it,  at  leaft  while  'tis  hot:  w^''"V''N^ 
and  dry,  of  a  more  fiery  lixiviate  taft,  than  lalt  of  tartar  it  lelf.  Ic 
will  make  an  ebullition  with  acid  Ipirits,  and  precipitate  leveral  (o- 
lutions  made  with  them  •  it  will  turn  lyrup  of  violets  green,  and, 
in  fliort,  difcover  it  felf,  many  ways,  to  be  of  an  alkaline  nature  ^  tho* 
it  be  ailociated  with  a  lulphur,  that  may,  by  various  methods,  be 
made  appear  robe  plentifully  contain'd  therein. 

It  is,  alfo,  remarkable,  how  the  fame  body,  without  the  add'tloii 
of  any  other  fait,  may,  by  varying  the  manner  of  the  fires  applica- 
tion to  it,  be  made  to  afford  either  little  elfe  than  acid  falts,  or  a 
lefTer  or  greater  quantity  of  alkali.  For,  if  fine  falt-petre  be  dexte- 
rouQy  diftillM,  with  about  thrice  its  weight  of  fome  proper  earth, 
not  powderM  bricks,  it  will,  (bmetimes,  afford  very  near  as  much  fpi- 
rit  of  nitre,  as  the  lalt  weigh'd*,  and  tho'  this,  like  other  liquors,  be 
not  without  phlegm,  yet  it  may  be  doubted,  whether  moft  of  it 
were  not  produced  by  the  tranfmuting  operation  of  the  fire :  however, 
we  may  luppofe,  that  five  parts  of  fix,  or  fix  of  feven,  have  been 
diftill'd  into  dephlegm'd  fpirit. 

But,  if  by  frequent  injefting  into  flux'd  falt-petre,  fmalt  pieces  cp 
kindled  charcoal,  till  it  will  flafh  no  more,  fix'd  nitre  be  made;  you 
may  obtain  therefrom,  half  its  weight  of  an  alkaline  fait,  that  many 
would,  by  its  taft  and  operations,  guefs  to  be  fait  of  tartar. 

But,  farther,  to  fliew,  how  much  the  produftion  of  this  alkali  de-* 
pends  upon  the  operation  of  the  fire,  which,  as  'tis  varioufly  applied, 
may  vary  the  texture  of  the  falt-petre-,  I  made  the  following  experi- 
ment. We  took  a  pound  of  good  falt-petre,  grofly  beaten,  and  having 
laid  it  in  a  conical  heap,  upon  a  fl^t  tile,  that  the  air  might,  on  all 
fides,  have  accefs  to  it,  we  caufed  the  upper  part  of  it  to  be  kindled- 
by  a  little  fragment  of  burning  coal;    then,   with   an  iron   rod,    we  -f 

dexteroufly  ftirr'd  the  kindled  part   of  the   nitre,   that   the  ignition' 
might,  prefently,   be  communicated  to  as  many  parts  of  the  fait  as  ^^ 

poflible  :  and  this  nimble  agitation  of  the  mafs,   was  continued  to  the*  ^■■ 

end  of  the  operation  ;  by  which  method,  within  few  minutes,  we  ob- 
tained, more  than  once,  out  of  i6  ounces  of  falt-petre,  lo  ounces  of 
fix'd   nitre,    very  lixivial    in  taft   and   operation,  and  of  a  pleafant 
greenifli   blue    colour,    deeper   than  fait   of  tartar    will    ufually    her< 
brought  to,  by  being,  in  a  crucible,  kept  twenty  times  as  long  ti  a- 

ftrong  fire. 

This  experiment  fliews  what  quantity  of  alkaline  fak  is,  by  a 
different  operation  of  the  fire,  obtainable  from  crude  nitre;  which, 
in  a   diftillation,    skilfully  made   for  the   purpofe,  may  be,   in  great 


frc  m  the  tobacco-pipe  clay,'  wherewith  the. fait  .had  besn  mix'd  ;  and 
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Chjmijtry.  this,  after  a  difl illation,  wherein  not  half  of  the  nitre  had  been  driven 

into  the  receiver  in  the  form  of  fpirit. 

And,  to  fhew,  that  to  make  the  fix'd  fait  of  nitre,  the  adual  ia- 
flammation  of  it  in  the  open  air,  is  not  neceflary  \  and  that  'tis  pot 
fible  to  make  an  alkali  of  nitre,  tho'  no  combufiible  body  be  added 
to  kindle  the  corpufcles  of  the  fait  by  its  fulphur  j  and,  by  the  afTocia- 
tion  of  fome  part  of  the  fulphur,  with  the  faline  parts  of  the  nitre, 
to  compofe  an  alkali  ^  I  more  than  once,  with  a  convenient  quantity 
of  good  falt-petre,  carefully  mix'd  about  an  eighth  part  of  tobacco- 
pipe  clay,  and  putting  the  mixture  into  a  crucible,  clofely  luted  aC 
the  top,  we  kept  it,  by  a  graduated  fire,  in  fuiion  for  fome  hours ; 
and  found,  that  the  remaining  fait  was  turned  into  an  alkali,  of  a  fair 
blue  colour,  like  the  better  fort  of  that  fixM  nitre,  which  is  made 
with  charcoal.  Thele  two  experiments  feem  plainly  to  argue,  that  to 
the  making  of  fixM  nitre,  which  is  confefsM  to  be  an  alkali,  a  proper 
change  of  texture  may  fu/Ece  ^  whether  that  change  be  attempted  in 
oopen  veflels,  or  in  clofe  ones,  with,  or  without  the  addition  of  the 
fulphur  of  charcoal,  or  any  other  combuftible  body.  I,  alfo,  fuccefi- 
fully  attempted  to  make  an  alkali  of  falt-petre,  by  melting  moderate 
quantities  of  it,  feveral  ways,  and  keeping  it  in  fufion,  with  fome 
metals.  And  to  obviate  the  fufpicion>  that  fome  chymifis  might  have, 
of  the  material  concurrence  of  a  large  portion  of  the  edmbuflible 
fulphur,  prefum'd  to  be  in  the  ignobler  metals,  to  the  produftion  of 
the  nitrous  alkali-,  I.fhall  add,  that  our  experiment  fucceeded,  when 
we  made  it,  more  than  once,  with  very  fine  Giver,  whofe  fulphur,  if 
it  have  any,  is  granted  to  be  fix'd,  or  incombuftible.  And,  I  remem- 
ber, the  lafl  trials  aiforded  us  a  bluifh  alkali,  tho^  there  were  em- 
ployed a  fifth  part  of  filver  in  proportion  to  the  nitre ;  and  tho' 
the  fire  was  fo  moderate,  as  not  to  melt  the  metal,  that  was  in  thin 
plates:  and  of  an  ounce  put  in,  there  wanted  but  four  grains  j  which 
Imall  lofs,  might  well  be  imputed  to  accidents. 

And  as  lixiviate  falts,  and  alkalies,  may  thus  be  produced,  by  the 
operation  of  the  fire;  fb,  may  they  be  deftroyM,  or  deprivM,  of  their 
int99tiiif^ub»  alkaline  form,  and  turn'd  into  a  lubftance  of  a  nobler  nature,  by  the 
fisnw.  fame.     We  took  a  tolerable  quantity  of  a  good  fait  of  tartar,  that 

had  been  purified  by  folution  and  coagulation  ;  and  having  put  it  into 
a  clean  crucible,  we  kept  it  in  a  flrong  fire,  that  made  the  crucible 
red  hot,  for  a  confiderable  time ;  then,  at  length,  giving  it  a  flronger 
fire,  we  poured  it  out,  and  again  dilfolv'd  as  much  of  it  as  we  could 
in  cold  water,  which  being  fet  to  run  thro'  cap-paper,  there  appeared 
in  the  filtre,  a  moderate  quantity  of  matter,  that  would  not  dilfolve 
in  the  water,  but  wa^  turn'd  into  a  kind  of  earthy  fubftance  ;  then 
re-coagulating  the  folution,  that  had  pafsM  thro*  the  filtre,  into  dry 
fait,  we  again  expofed  it  in  the  crucible  to  a  flrong  fire ;  and  putting 
it  into  freih  water,  we  perceived  it  would  not  totally  diffolve,  but 
left,  in  the  filtre,  a  ftime,  or  mud.  And,  in  this  manner,  we  pro- 
ceeded 
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ceeded  to  ignite,  diifolve,  filter,  and  coagulate  the  fame  fait  of  tar-  Chymifiry. 
tar  for  fixteen  times,  and  ftill  found  fuch  an  earthy  liibftance  re-  v^-y^-^ 
maining  in  the  filtre  ^  and  the  reft  of  the  fait  of  tartar  io  little  al- 
tered, that  I  concluded  it  highly  probable,  the  remaining  part 
might,  by  the  fame  way  of  management,  be  brought  to  yield  more 
and  more  of  that  fame  fubftance,  which  either  was  earth,  or  of  kin 
to  it  ;  being  fomewhat  of  a  nature  very  ditFerent  from  lalt  of  tartar  j 
fince  it  was  not  fiery  on  the  tongue,  and  indiifoluble  in  water. 

It  may  illuftrate,  and  add  probability  to  what  we  have  faid  about 
the  produciblenefs  of  falts,  to  confider  the  compofition  and  re-compo- 
fition  of  faiine  particles,  and  their  operations  on  other  bodies,  and  on  one* 
another.  For  if  it  appear,  that  by  theft  manifeft  and  mechanical  ways, 
fuch  alterations  may  be  made^  and  fuch  qualities  produced,  as  are 
either  altogether,  or  very  near  as  confiderable  as  thofe  which  difcri- 
minate  the  ftveral  families  of  falts  from  one  another,,  and  from  the* 
chymical  jprinciples,  it  will  be  judged  the  more  credible^,  that  thefts 
families  or  falts  may  be  either  tranfmuted  into  one  another^  or  others 
wift  produced. 

To  ihew  that  common  fait  it  CtXfy  which  ftems  the  mofl  primitive     ammwfalg 
and  (imple  among  gro(s  and  vifible  falts,  may  be  produced  by  a  change  pridmVi^^ 
of  texture  made  in  bodies  very  different  from  it  j    fc  ihall  recite  au 
experiment,  which  tho'  it  have  fometimes  failed  me,  yet  it  has  often 
aufwered  my  defire. 

Sandiver  is  a  recrement   made*  when^  the  materials  of  gjafs  hal- 
ving been  firfl  baked  together,  and  then    kept  lonj^  in   fufion,  the- 
siixture  caflrs  up  the  iuperfluous  fait,  which  the  workmen    after* 
wards  take  off  with  ladles.    This  fait,  tho'  feldom  ufed  by  minera* 
lifts,  and  fcarce   mentioned  by  the  writers  of  courfes  in  chymiftry,  h 
lave  employed  to  feveral  purpofts.    For  herein  we  have  a  fait,  which 
was  once  altogether  lixiviate  ^  and  which,. by  being  kept  long  melted  in  a^ 
firong  fire  with  the  fand,  muft  have  had  its  faiine  corpufcles  variouily* 
and  forcibly  ground  or  rubbed  againft  one  another,   and    againft  the: 
jprticles  of  the  land  ^  fome  of  which  it  may  alfo  difTolve  and  re^ 
tain  r  however,  by  thefe  rude  juftlings  and  mutual  attritions,!  thought 
it  very  probable,  that  the  alkali  muft  have  been  varioufly  and  con- 
fiderably  altered  ^  fb  that  fendiver  may  confift*  of  portions  dilferently- 
qualified,  bc^h  with  regard  to  the  lixiviate  ialt  that  was  at  firft'  employ* 
ed,  and  to  one  another. 

We  diffolv'd  a  confiderable  quantity  of  good  fandiver  in  fair  wa- 
ter, filtered  the  Iblution,  and  fet  it  to  evaporate  in  a  digefiive  fur- 
nace, till  a  faiine  cruft  fpreadit  felf  upon  the  top  of  the  liquor  ;  then*. 
fuffering  it  to  cool  and  cry-ftallize,  we  broke  that.cruft*,  to  come  at  the- 
cryfhls,  and  fet  the  liquor,,  we  had  poured  off  from  them,  to  eva-- 
porate  further,  and  flioot  again  ^.  and  in  this  method  we  proceeded^ 
as  long  as  we  thought  proper:  by  this  means  we  obtained  many^ 
cryftals,^  whofe  figures  viiere  not  the.  fame,.  thcC  moft  ofcthem  tranu- 

j^reot: 
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Chymijlry  parent  and  prettily  ftiap'd;  but  the  chief  thing  for  which  I  mention 
this  experiment  is,  that  by  proceeding  thus,  I  more  than  once  ob- 
tained, not  on  the  very  furface  of-the  water,  as  is  ufual  in  the  con- 
cretions of  fea-falt,  but  in  other  parts,  and  chiefly  beneath  the  fur- 
face  of  the  fa  line  cruft,  a  confiderable  number  of  grains  of  fait,  that 
better  anfwered  to  the  defcription  of  common  fait  than  diifolv'd  and 
filtered  fea-fait  it  felf -^for  thele  grains  were  large,  and  as  like  little  cube«, 
as  if  they  had  been  made  by  a  skilful  jeweller  ^  and  their  furfaces  hacC 
a  fmoothnefs  and  glols  much  iurpaffing  what  I  had  ever  obferved  ia 
common  fait. 

I  may  confirm  the  difference  I  have  mentioned,  to  be  between  fandi- 
ver  and  common  alkalies,  by  this,  that  having  fet  a  large  quantity 
of  the  filter'd  folution  of  fandiver  to  coagulate  in  a  cool  place,  and 
thereby  brought  a  great  part  of  the  fait  to  coagulate  into  cryftaLL 
alraoft  Hkethoft  of  nitre,  but  fo  very  diaphanous,  that  feveral  cii 
them  were  clear  as  rock-cryftal  j  I  did  not  oblerve  them  to  relent; 
by  the  moifture  of  the  air,  in  a  long  time,  tho'  the  glafs  they  were 
kept  in,  was  negligently  covered  with  paper  only  :  which  argues  theuf 
texture  to  have  been  remote  from  that  which  is  proper  to  alkalies  i 
and  fliews  them  to  be,  alfo,  faks  of  a  peculiar  nature.  If  they  were  expoS, 
fed  to  a  gentle  heat,  they  would,  in  no  long  time,  lofe  their  tranlpa-. 
rency,  and  be  reduced  to  a  fine  white  calx,  which  being  weighed^ 
and  again  diffolv'd  in  water,  and  made  again  to  cryftallize,  would  be 
tranfparent,  and  coagulate  with  itfelffomuch  of  the  water  as  gave 
a  very  notable  increale  of  weight. 

•  Sandiver  is  by  (bme  reckoned  an  artificial  body  •,  my  ftcond  in- 
ftance,  therefore,  fliall  be  in  a  body  thatfeems  natural.  If  human  urine,' 
after  having  been  kept  for  fome  weeks  in  a  clofed  vefTel,  be  expofed 
to  a  moderate  fire,  it  will  firft  yield  a  fpirit  and  a  volatile  fait,  then 
a  large  quantity  of  phlegm,  which  being  totally  exhaled,  there  wilt 
remain  a  dry  Cafut  mortuum  ^  and  this  being  warily  calcined,  diflblv'd  \n 
water,  and  coagulated,  if  the  experiment  fucceed,  you  will  find  the 
lalt  very  different  from  a  common  lixiviate  alkali  \  or  rather,  the  faline 
concretions  will  differ  in  form,  if  not  in  kind  ^  for  I  obferved  fbme  to  be 
eblonc,  and  to  look  like  fmall  cryftals  of  nitre,  but  otheis  rhomboidal  :' 
and  one  of  the  faireftof  the  latter,  I  kept,  for  many  days,  expofed  to  the 
air  ^  and  that  in  winter,  without  finding  it  run  fer  deliejuium  ;  as'a  piece 
of  common  alkali  of  that  bignefs  wouM  have  done,  in  a  fmall  part 
©fthe  fame  time.  Butbefides  thofe  numerous  faline  concretions  that  I 
cou'd  not  eafily  reduce  to  any  known  figure,there  was  a  confiderable  num- 
ber of  fine  prrtins,  relembling  common  falt^  and  were,  indeed,  more  ex- 
actly cubical  in  their  fiii,ure,  than  the  grains  of  fea-falt.  And  I  have 
the  lefs  caufe  to  doubt,  that  the  fea-falt,  abounding  in  our  Caput  mor- 
tuum^ was  not  a  common  lixiviate  alkali,  becaufe  the  Caput  mortuum. 
when  expofed  to  calcination,  began  early  to  melt  in  the  fire,  before 
it  was  near  calcined,  not  like  an  alkali,   but  iea-falt  -^  becaufe  the  tafl 

was 
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Was  much  nearer  to  that  of  brine,   than  to  that  of  h'xlvium  j    and,  Chymifiry* 
laftly,  bccauic  it  would  make  no  confiift  with  the  fpirit  of  fait,  as  an  ~ 

alkali  would  have  done  j  but  with  a  folution  o^'  lilver  in  j^eyaa  fortis^ 
gave  a  white  precipitate.  Having  difTolved,  and  filter'd  a  large  quan- 
tity of  this  lalt  of  urine,  and  futfer'd  the  lolution  to  evaporate  flowly, 
till  it  began  to  have  a  skin  j  I  found  the  cryftals  it  afforded,  in  a  cool 
place,  to  be,  fome  of  them  an  inch  or  two  long,  and  fliaped  almoft 
like  cryftals  of  nitre,  only  they  were  Iharpcr  at  both  cndfs  *,  and  to 
many  of  them  were  faften'd  abundance  of  minute  and  oblong  ctyftals, 
prettily  fliaped,  and  placed  almoft  perpendicularly  upon  the  greater 
portions  of  fait.  Thele  cryftals,  as  they  did  not  reibmble  common 
alkalies  in  figure,  fo  they  were  unlike  to  them  in  other  rcfpcfts  j  for 
tho'  oil  of  tartar  fer  dtVepiiunty  being  poured  upon  fome  of  them,  there 
cnfued  no  manifeft  commotion,  as  happens  when  that  liquor  is  mixM 
with  a  fait,  where  an  acid  is  predominant  •,  yet  being  beaten,  and  mix'd 
with  an  acid  fpirit,  as  that  of  common  fait,  they  made  not  the  leaft 
ebullition,  or  conflift,  tho'  they  were  ftirr'd  up  and  down  to  excite  it. 
Kor  did  jitpia  frrtU  produce  any  hiding  noife,  or  froth,  when  it  was 
put  upon  the  (alt  of  urine  •,  tho'  at  length  it  dilfolved  a  large  proportion 
of  it.  And  tho'  ftrong  oil  of  vitriol  being  put  upon  fome  of  the  fore- 
xnentioned  cryftals,  did  readily  work  upon  them,  and  in  corroding 
them,  excited  numerous  bubbles  •,  yet  this  did  not  make  me  conclude 
the  (alt  to  be  alkaline ;  becaufe  I  have  obfervcd  oil  of  vitriol,  tho* 
not  fpirit  of  fait,  or  Atjua,  forti^^  to  work,  after  the  like  manner,  upon 
common  fait,  whereof  that  the  fixed  lalt  of  urine  partook,  feems  pro- 
bable from  the  phenomenon  juft  mention'd  ^  becaufe  by  impregnating 
good  jiefuafartisy  with  a  competent  quantity  of  this  fixed  lalt,  inftead 
of  fea  lalt,  I  could  make  it  corrode  tbliated  gold^  even  without  heat  \ 
becaufe  Ibme  part  of  the  folution  of  our  fixed  fait,  that  was  more 
flowly  coagiUable,  being  mix'd  with  oil  of  tartar,  prefently  grew  th'ck 
and  muddy,  and  foon  after  let  fall  a  large  precipitate  ^  and,  laftly, 
becaufe  another  part  of  the  fame  folution  did  readily  precipitate  filver 
dilTolvcd  in  jitjua  fortisy  but  would  not  difcolour  a  ftrong  folution  of 
fublimate  made  in  fair  water  ^^  from  which  a  common  lix'viate  alkali 
would  have  immediately  ftaick  down  an  orange  coloured  powder. 

A  fulpicion  I  once  had,  that  the  common  lalt,  ufed  to  feafon  our 
aliment,  might,  in  fome  degree,  impregnate  our  urine,  occaliofted  me 
to  examine  that  of  horfes  •,  which  I  found  to  require  rather  a  fliorter 
putrefaftion  than  human  urine,  to  fit  it  for  dift>ll.ition.  By  the  fpirit 
and  volatile  fait  of  this  fluid,  which  are  eaflly  obtained,  it  ftem'd  pro- 
bable, that  the  fixed  fait  would  have  been  not  unlike  that  of  human 
urine  ^  tho'  1  had  not  an  opportunity  to  examine  the  Cafut  mortuum.  I 
here  chofe  to  inftance  in  urine,  becaufe  chymifts  never  extraft  the  fixed 
fait  thereof;  tho'  all  the  parts  of  that  fluid  feem  applicable  to  very 
good  purpofcs. 
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SECT.    IL 

TH  E  chymifts  apply  the  name  Ipirit  to  {o  many  different  fubftances^ 
tliat  fuch  an  ambiguous  ufe  of  the  word  feems  to  ftiew,  they  have 
tr§du€ibli.      no  clear  and  fettled  notion  of  the  thing.     Moft  of  them^  indeed,  in 

the  general,  give  the  term  fpirit  to  any  diftiU'd  volatile  liquor,  that 
is  not  infipid,  as  phlegm,  or  inflammable  as  oil.  But  under  this  general 
idea,  they  comprehend  liquors  that  are  not  only  of  a  diflEorent^  but^ 
according  to  their  principles,  of  a  quite  contrary  nature-,  Ibme  of^them 
being  acid,  as  fpirit  of  nitre,  of  fait,  and  of  vinegar  ^  and  others  uri^ 
nous,  or  volatile  alkalies  ^  which  are  fuch  enemies  to  the  former^  that 
as  foon  as  they  are  put  together  in  due  proportion,  they  tumultuate 
and  grow  hot ;  and  iifually  continue  thus,  till  they  have  difarmed  or 
mortified  each  other.  Befides  the  two  hoflile  families  of  fpirits,  there 
is  a  third,  called  by  them  vinous^  or  inflammable^  which,  tho^ 
very  fubtile  and  piercing,  is  not  manifeflly  either  acid  or  alkaline ; 
for  the  taft  and  fmell  of  this  fpecies,  is  different  from  both  the  othet 
forts  i  and  yet  it  is  referred  to  one  or  the  other  of  them,  by  fome  learned 
chymifls  -,  with  whom  I  need  not  difpute  about  this  matter,  iince  'ds 
fufficient  for  my  defign,  if  it  can  be  made  oiit,  that  all  the  three  fbrta 
of  fpirits,  the  vinous  or  inflammable,  the  urinous  or  alkaline,  and  the 
acid,  may  be  produced. 
V^  nfinm.  -And  to  begin  with  the  vinous  fpirks.  Thefe  are  fo  producible  bjr 
art,  that  we  feldom  find  them  produced  by  nature  alone,  which,  indeed^ 
makes  the  juice  of  grapes,  but  not  wine,  nor  the  fpirit  of  it  j  unlefsL. 
by  the  help  of  man,  that  juice  be  prefs'd  out  and  fermented.  And 
the  cafe  is  yet  more  plain  in  the  inflammable  fpirits  of  ale,  beer^^ 
and  in  the  like,  made  by  boiling  and  fermenting  the  feeds,  and  other 
parts  of  vegetables.  And  'tis  obfervable,  that  mufl  does  not,  in  diftilla- 
tion,  yield  a  vinous  and  inflammable  fpirit.  I  had  once  the  pleafiirc 
to  laugh  at  a  man,  otherwife  very  ingenious,  who,  to  catch  the  fubtile 
vinous  Iplrit,  that  he  would  have  me  think  was  loft  in  the  common 
Way  of  treating  wort,  caufed  it  to  work  in  a  copper  limbec  j  by  which 
means  he  obtained  nothing  but  a  naufeous  phlegm..  I  have,  alfb,, 
found  by  trial,  that  raifins  diflill'd  alone,  afford  an  acid  and  empy- 
reumatical,  but  not  a  vinous  fpirit  j  tho'  when  I  carefully  fermented 
them  in  a  due  proportion  of  water,  they  would  yield,  in  diflillation,  an 
inflammable  fpirit,  like  that  of  wine. 

If  it  be  rbj-fted,  that  the  vinous  and  inflammable  fpirit,  obtained 
from  bodies  by  fermentation,  was  aftually  in  them  before,  ?.nd  is  only 
extricated  by  fermentation  ^  I  anfwer,  that  this  is  ^atu  diBum,  and  not 
to  be  admitted  without  proof ;  fince  raifins,  and  fiich  other  fermentable 
bodic.%  do  not,  upon  the  fuppofed  analyfis,  made  by  difHUation,  afford 
a  vinous  ipirit,  but  one  very  different  from  it.    And  I  fee  not  why  the 

change 
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change  of  texture,  may  not  turn  fome  part  of  the  juice  of  grapco  into  Chjniifirj* 
a  vinous  and  inflainmable  liquor  \   lince  a  little  flirther  change  is  able  s^'^V'^^ 
to  turn  the  fame  juice  into  an  add  liquor,  that  is  neither  vinous  nor 
inflammable,  as  it  was  before.    And  I  have  found  by  trial,  tliat  even 
this  vinegar,  crude  as  it  is,  being  latiated  with  the  calx  of  lead,  made 
ftr  fcy  would  afford  a  Spirit  not  acid,  but  of  a  very  different  taft,  and 
inflammable,  like  the  ^irituous  parts   of  wine.      And  if  it  fliould  be 
further  objefted,  that  thefe  inflammable  Ipirits  were  not  produced  by 
fiich  operations,  but,  pre-exifling  in  the  newly  exprels'd  juice  of  grapes, 
were  only  extricated  by  fermentation ;   and,  being  afterwards  diiguized 
by  the  acid  particles  of  the  vinegar,  were  again  extricated  by  dift illa- 
tion ;  the  acid  lalts  having  fix'd  themfelves  upon  the  lead  they  corro- 
ded, and  thereby  given  the  fpirits  leave  to  forfake  them  j    I  might 
obferve,  that  the  objection  alledges  no  phenomena,  to  make  the  adual 
pre-€xiftence  of  vinous  Ipirits  appear,   either  in  the  juice  of  grapes, 
or  in  the  folution  of  lead.    But  to  examine  this  matter  further,  I  made 
a  Sacchartm  Saturni  with  an  acid  liquor,  obtained  without  fermentation, 
or  the  addition  of  any  fluids  from  wood  it  felf  ^  and  then  diftiliing  it, 
alfo.  Per  fe^  1  had  a  ^irit  that  readily  took  fire,  and  burnt  away  in  %. 
blue  flame,  like  that  of  fpirit  of  wine.    I  know  another  objedion  may- 
be framed  from  the  doctrine  of  fome  chymifis,  who  would  have  fpirit 
of  wine  to  conflft  of  the  oily  parts  of  the  juice  of  grapes  rarified  and 
£libtilized.    But  I  need  not  enter  into  a  difpute  with  thefe  learned  men, 
lince,  without  examining   whether  their  opinion  be  true  or  falfe,   if 
it  be  admitted,    it  will  be  confiilent  enough  with  mine.    For  to  fay, 
that  by  fubtilization,  rarifa^on,  a  peculiar  kind  of  commixture  with 
the  phlegm,  or  the  like  means,  tie  oil  contain'd  in  the  juice  of  grapes 
becomes  Ipirit  of  wine  \  is  but  to  afldgn  the  modm^  whereby  viaous 
fpirits  are  produced,  not  to  deny  their  produftion.    And  all  I  require 
is,  to  have  it  proved,  or  granted,   that  inflammable  Ipirits  are  really 
produced,  by  what  way  loevcr   it  be.     I  fliall  add,    tho'  experience 
ihews,   that  honey,  being  skilfuHy  fermented   with  a  due  proportion 
of  water,  will  yield  a  greater  quantity  of  inflammable  fpirit,  than  the 
wine  that  is  made  in  leveral  coimtries  •,  yet  when  we  carefully  diftill'd 
honey,  as  before  fermentation,  it  afforded  us  a  great  proportion  of  a  con- 
fiderably  acid  fpirit,  that  would  difTolve  fome  metals ;  but  a  furprizingly 
finall  quantity  of  oil :    whence  'tis    unlikely  that  fo  inconfiderable  a 
proportion  of  that  liquor,  fliould  be  rarifiable  into  fo  much  inflainmable 
Ipirit,  as  may  be  obtained  from  well  fermented  honey. 

I  proceed  to  the  other  fort  of  fpirits,  as  thofe  of  hartfliorn,  bloody  We  «n>tiN 
fal-armoniac,  foot,  &c.  which  we  formerly  calfd  urinous,  becaufe  of 
their  great  affinity,  in  many  qualities,  to  fpirit  of  urine.  But  as  for 
thefe,  I  k-now  not  whether  it  will  be  neceflary  to  treat  of  their  origin 
apart,  fince  they  feem  not  funple,  but  compound  bodies,  confifling  of 
the  volatile  fait  of  the  Tefpedivc  concretes,  diffolv'd  in  the  phlegtt)  \ 
and,  for  the  moft  part,  accompanied  with  fome  little  oil,  at  firft  vtt«* 
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Ctymifiry.  difcemed  by  the  eye,  tho'  it  afterwards  becomes  vilible.  The  pre- 
^i>'"Y"\j  fence  of  this  oil  in  nioft  fpirits  belonging  to  this  family,  may,  pro- 
bably, be  argued  from  the  deep  tinftiire,  that,  in  traft  of  time,  the 
fpirits  of  hartfhom,  of  blocd,  ^c.  acquire  by  Handing  -,  tho'  prefently 
after  their  diftillation,  and  firft  or  fecond  reftification,  they  were  clear 
and  colourlels  as  water.  But  in  fpirit,  drawn,  by  the  help  of  an  alkali, 
from  fal  armoniac,  a  concrete  not  abounding  in  oily  parts,  like  hartfhorri, 
blood,  c^c.  and  kept  for  feveral  years,  I  oblcrved  no  (lich  dilcolouration. 
Having,  therefore,  hitherto,  by  reft'fications  and  digeftions,  found  nothiilg 
in  thele  urinous  Ipirits  but  a  cryftalline,  volatile  fait,  moft  commonly 
feparable  in  a  dry  form,  and  the  phlegm  it  was  diffolvcd  in,  befides 
feme  oleaginous  particles  that  had  alfociated  themfelves  to  it  ^  'twere 
unnecefl^ry  to  aUedge  particular  inftances  as  to  this  fort  of  fpirituoits 
liquors :  'tis  fufficient  to  refer  them  to  our  confiderations  on  the  prt)- 
dutlion  of  voJatile  falts. 
"49d  tii  4ct7.  That  fomc  acid  fpirits  may  be  generated,  or  produced,  Je  mvo,  muft 
feem  probable  from  what  has  been  already  delivered  as  to  the  produftion 
of  acid  falts  ^  and  fi-om  what  wc  ihall  fay  of  acid,  urinous,  and  volatile 
Ipirits,  obtained  by  diftillation  from  the  fame  body.  And  if  we  talc 
the  word  acid,  as  I  here  ufually  do,  in  a  familiar  lenfe,  without  nitfely 
diftinguiihing  it  frcm  thofe  fapors  that  are  of  kin  thereto*,  perhaps  the 
Ipirit  of  fea-falt,  and  that  of  nitre,  may  be  proper  inftances  of  the  pro- 
dufticn  of  acid  fpirits.  For  tho*  lea-lalt,  and  its  diftiUed  liqitor,  have, 
upon  fome  bodies,  the  like  operations,  as  either  of  them  will  precipi- 
tate filver  out  of  jlqua  fortis^  yet  the  taft  of  the  fpirit  of  fait  is  exceed- 
ingly different  from  that  of  crude  fait,  not  only  in  ftrength  and  pene- 
trancy,  but  in  being  highly  acid  •,  whereas  the  crude  fait  has  a  taft 
not  properly  acid,  but  that  which  by  a  diftinfl:  name  is  called  faline, 
luch  as  predominates  in  brine :  and  it  does  not  appear  that  this  acid 
fpirit  pre-exilted  in  that  ftate,  in  the  fait  whence  it  was  obtained  j  (6 
that  we  may  fuppofe  it  to  have  been  made  rather  by  tranfmutation 
than  extrication.  And  the  like,  I  think,  may,  with  greater  probabi- 
lity, be  faid  of  the  fpirit  of  nitre ',  for  tho'  this  be  highly  acid,  yet 
the  nitre  that  alforded  it,  is  not  at  aH  fenfibly  acid  :  and  this  new  vehe- 
ment taft  of  the  fpirituous  parts,  as  well  as  their  great  efficacy  in 
diffolving  metals,  and  other  bodies,  feems  to  have  been  produced  by 
the  violent  aftion  of  the  fire,  which,  by  fplitting  the  nitrous  corpufcles, 
or  by  rubbing  them  one  againft  another,  c^r.  makes  a  comminution 
oi'  them  into  fragments,  or  particles  \  which,  both,  becaufe  of  thefr 
Imallnefs  and  lightnefs,  may  be  elevated  by  the  aftion  of  the  fire, 
;.nd  becaufe  of  the  fame  minutenefs,  and  their  fliarp  pointed  figures, 
may  eet  into  the  pores  of  many  other  bodies,  and  divide  their  parts. 
Chymifts,  indeed,  may  objefl-,  that  all  the  acid  fpirit,  which  can  be 
diftiird  from  nitre,  was  really  preexiftent,  and  only  clogg'd  and  di& 
guizM  by  the  alkaline  ingredient,  wherewith  it  was  aflbciared-,  as  ma7 
appear,  by  what  I  relatedj^  of  the  quick  way  of  making  falt-petre,  by 
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putting  a  due  proportion  of  the  fpirit  of  nitre  to  the  alkali,  or  Chjwiflry. 
fix'd  part  that  remains  after  the  falt-petre  has  been  fulmi- 
nated. This  proves,  indeed,  what  I  readily  grant,  that  ialt-petre 
may  be  artificially  compounded  of  a  nitrous  Ipirit,  and  a  fix'd  alkali  ;• 
but  does  not  prove,  that  nature  always,  or  ordinarily,  produces  nitre,; 
by  compounding  it  of  the  fame  ingredients:  for,  it  does  not  appear^ 
that  wherever  Ialt-petre  is  generated  in  the  earth,  nature  has,  before- 
hand, laid  in  a  provifion  of  lixiviate  fait,  that  is  not,  with  us,  to 
be  made,  without  the  violence  of  an  incinerating  fire,  and  of  corrofive 
Ipirits  •,  to  obtain  which,  or  either  of  them,  vehement  fires  are  em- 
ploy'd  i  whilft  falt-petre  feems  to  be  (lowly  generated  in  the  earth,. 
by  gradual,  or  fucceffive  alterations  of  fome  proper  matter  ^  wherein, 
for  ought  I  have  obferv'd,  not  an  acid,  but  an  urinous  fait  is  pre- 
dominant ^  fince  earth,  that  had  long  lain  covered  with  pigeons  dung, 
in  a  dove-houfe,  yielded  a  volatile  fpirit  and  fait  like  thofe  of  urine, 
in  diftillation.  I  will  not,  therefore,  affirm,  that  nature  never  employs- 
fix'd  alkalies,  and  acid  fpirits,  to  make  falt-petre  \  yet,  I  fee  not  that 
chymifts  have  hitherto  offer'd  any  cogent  proof,  that  Ihe  muft  necef- 
iarily  do  fo.  I  farther  obferve,  that,  according  to  what  was  formerly 
noted,  falt-petre,  diftill'd  hi  clofe  veflels,  affords  but  an  inconfiderabFe^ 
quantity  of  fixM  fait;  and  that  too,  a  very  imperfeft  alkali  j  tho' the 
quantity  of  nitrous  fpirits  was  great  enough  to  perfuade  us,  that  no- 
thing near  fo  much  as  was  wanting  of  the  entire  weight  of  the  (alf- 
Eetre,  had  pafs'd  into  the  receiver.  And  a  friend  of  mine,  by  the 
elp  of  a  peculiar  clay,  obtaiVd  near  a  pound  of  fpirit  of  nitre,  from 
a  pound  of  falt-petre  j  whilft,  on  the  other  fide,  oy  a  different  ma- 
nagement, tho'  without  addition,  I  obtainM  about  ten  ounces  of 
fix  d  nitre  from  a  pound  of  Ialt-petre :  whence,  it  feems  probable, 
that  the  fame  fubftance,  which,  in  crude  nitre,  is  almoft  infipid, 
may,  by  ah  operation  of  the  fire,  be  diftillM  into  a  highly  acid 
fpirit,  as  well  as,  by  another  operation  and  way  of  management, 
be  brought  to  the  nature  of  a  fixM  andcauftic  alkali.  It  may,  alfo,  be 
worth  confidering,  whether  the  perfeft  fpirit  of  nitre  may  not  be 
deprived  of  its  acid  nature,  and  become,  or,  at  leaft,  materially  cprr- 
cur,  to  make  up  a  fix'd  alkali.  For,  if  fea-falt,  which  chymifts  do 
not  pretend  contains  any  fuch  alkali,  be  throughly  diifolv'd  in  a  fuflfi- 
cient  quantity  of  fpirit  of  nitre,  the  fait,  thus  compounded,  will  yield? 
a  confiderable  proportion  of  fix'd  alkali,  refembling  that  of  falt-petre  v 
which  is  as  likely  to  proceed  from  the  nitrous,  as  from  the  marine 
pnrt  of  the  refulting  fait:  and  it  fo,  'tfs  the  more  probabli?,  that  the 
faline  corpufcles  of  fpirit  of  nitre,  are  not  prinrordial  bodies,  fince 
they  may  be  deftroyM,  or  turnM  into  other  falts :  which  is  not  lefs 
repugnant  to  the  nature  of  a  principle,  than  'tis  to  be,  de  mvo^  produ- 
cible from  a  body  that  was  not  acid  before. 

It  may  add  much  probability,  to  what  was  above  fa  id,  concerning 
the  producibleiiels  of  the  different  forts  of  fpirit«>  if  it  IhalJ  appear, 

that 
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Ckjmifirj.  that  the  fame  body,  merely  by  different  ways  of  ordering  It,  may  be 
K^^^r'\^  eafily  brought  to  atford  either  acid,  inflammable,  or  volatile  fpirits, 

thifsmli-  as  the  artift  pleafes. 
/ii^kerentf     ^^  inflance  of  this,  we  may  have   from  Ibme  kinds  of  pulfe,   as 
^^tJ^lgg/d  beans,  c^c.  which,  if  newly  gatherM,  and  diftiird  in  a  retort,  afford, 
fiv€  kiudj  of  befides  a   great  deal  of  phlegm,  an  acid  fpirit.    And  I  had  fuch  a 
Jfiritt.  fpirit  from  either  peafe,  or  beans,  or  both,  after  they  had  been  kept 

till  they  loft  their  verdure.  But  if  thefe  feeds  be,  at  a  fit  time 
duly  fermented  with  common  water,  it  will  not  be  doubted,  but  thi( 
they,  as  well  as  other  mealy  feeds,  muft  yield  an  ardent  fpirit:  but^ 
it  will  not  be  eafily  believM,  that  without  adding  any  thing  to  them, 
and  barely  by  keeping  them  in  a  dry  place,  for  a  certain  number  pf 
months,  they  will  yield  a  fpirit,  that  by  one,  who  did  not  know 
whence  it  proceeded,  would  be  judg'd  near  a-kin  to  that  of  urine,  or 
of  hartfliorn,  and  to  other  faline  liquors,  drawn  from  animal  fufc 
fiances;  yet,  having  diflill'd  thele  pulfe,  hy  themfelves,  and  withqut 
fo  much  as  bruiiing  them,  they  afforded  fpirits,  not  only  far  more 
like  iu  fcent  to  thofe  I  juft  enumerated,  than  they  were  either  to 
acid  or  vinous  fpirits,  but  ajjied  to  them  in  more  intimate  qualities  £ 
fince  they  would,  as  the  fpiric  of  urine  and  hartihom,  make  a  confii^ 
with  acid  fpirits,  turn  fyrup  of  violets  green,  diffolve  copper  blue^ 
precipitate  a  folution  of  fublimate  into  a  white  fubfiance,  and  give' 
the  other  difiinguiihing  marks  of  volatile  and  urinous  falts  and 
Ipirits. 

Vegetables,  alfb,  may  eafily,  by  a  dextrous  fublimation,  be  brought 
to  exhibit  many  of  their  nobler  parts  in  the  form  of  a  dry  fait,  as 
well  as  in  that  of  a  fpirituous  liquor. 

The  frefh  juice  of  grapes,  or  muft,  tho'  fweet  in  taft,  will,  if  it 
be  timely  diftill'd  to  the  conliftence  almoft  of  a  fyrup,  yield  a  great 
quantity  of  phlegm,  but  no  ardent  fpirit ;  and  if  the  fuperfluous  moifture 
oe  skilfully  evaporated,  there  will  remain  a  kind  of  fa  pa,  of  a  plea- 
iant  tartnefs,  which  I  have  known  ufed  in  fome  places,  as  an  ex- 
cellent ingredient  in  fauces,  and  alfb  to  fpread  upon  bread,  inftead 
of  butter. 

But  if  this  fapa  were  prelently  diftill'd,  I  fuppofe   it   would  yield 

"^Am     *d     d^^  vinous,  but  an  acid  fpirit;  tho'  for  want  of  vineyards  in  England^ 

mviiNm  fpirit  ^  ^^^Id  not  examine  any   liquor  taken  out  of  great  veffels  of  muft, 

/rii»  the  juice  and   tiicrefore  cannot  lay,  precifely  and  experimentally,  what  diftill'd 

rfpafes.         liquors  it  wou'd  afford  ;  fince  1  know  not,  certainly,  whether  the  large 

quantity  of  the  fweet  liquor,  and  its  continuance  for  fome  time  in  the 
ftate  of  what  they  call  muft,  may  not  fomewhat  alter  its  produftions : 
but  if,  as  it  is  probable,  that  diverfity  be  not  coiifiderable,  I  may  fafe- 
ly  fuppofe  the  vinous  Ipirit,  aftorded  by  the  juice  of  grapes,  after 
fermentation  has  turn'd  it  into  wine,  is  a  produced  thing,  and  was 
not  in  that  form  prc-exiftent  in  the  juice;  for  having  purpolely  caufed 
ripe  grj^pci  to  be  moderately  prefs'd,  that  the  juice  might,    without 

much 
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much  dreggy  matter,  be  fqueezed  out ;  we  put  this  liquor  into  a  g^^^CsChjmiffrfm 
head  and  body,and,  diftilling  it  with  a  geatle  fire^obtaiued  a  Icarce  credible  ,^^-'V"n*> 
proportion  of  phlegm  ^and  then  transferring  the  inlpilFated  remainder  in- 
to a  retort,  after  having  kept  fomeofit  for  fapa,  we  prolecuted  the  di- 
ftillations  with  a  ftronger  fire,  and  obtained  not  a  vinous>  but  an  acid 
fpirit  •,  as  we  found  by  its  fmell  and  tail ;  by  its  corroding  fragments 
of  coral,  even  in  the  cold  j  by  its  growing  fweet  upon  minium,  c^c. 
Agreeable  to  this  experinaent  I  found,  by  tryal,  that  raifins,  which 
Coiifift  chiefly  of  the  )uice  of  grapes  infpillated  in  their  skins,  by  the 
avolation  of  the  fuperfluous  moifture  thro'  their  pores,  being  diftill'd 
in  a  retort,  did  not  afford  any  vinous,  but  rather  an  acetous  (pirit^ 
that  as  an  acid  Hquor  wou'd  work  upon  feveral  bodies  like  fpirit  of 
vinegar  j  and  yet,  as  was  formerly  noted,  *tis  known  that  ratlins^ 
being  fermented  with  a  due  proportion  of  common  water,  will,  after  \     ^^ 

a  certain  time,  afford  a  vinous  and  inebriating  liquor.  And  tho'  ia 
the  better  fort  of  the  known  ways  of  making  artificial  wines,  many 
ttionths,  are  uflially  fpent  in  the  preparation  j  yet  I  have  praftifed  a 
method  which  confifts  chiefly  in  a  determinate  proportion  of  the  wa- 
ter to  the  raifins^  by  the  help  of  which,  the  liquor,  in  very  few 
we^ks,  became  fit  to  drink  *,  and  confequently  to  afford,  by  diftillationy 
a  vinous  Ipirit. 

Nay,  from  the  juice  of  grapes,  even  after  it  has  been  duly  fer-  An  McfdffU 
mented,  there  may  be  obtain'd  by  diflillation,  a  liquor,  which,  having  not  ^  •/"»/*«• 
found  mentioii'd  in  authors,  I  take  the  liberty  to  name,  upon  ac- 
count of  its  tafl:,  and  fome  other  qualities,  acid  fpirit  of  wine.  And 
I  chofe  to  make  the  experiment  with  canary,  as  a  wine  fully  ripe,  and 
remote  from  an  acid  and  tartarous  nature.  We  took,  then^fome  good 
canary,  and  having  with  digeftive-fiirnace,  and  in  a  glals  head  and  bo- 
dy, (lowly  drawn  off  the  ardent  fpirit  firft>  and  then  the  phlegm,  tilli 
there  remained  a  Hauor  of  the  confiflence  of  a  thin  IVrup,  we  remov'd 
It  into  a  retort,  and  diftillM  it  by  degrees  of  fire-,  whereby  we  obtain- 
ed, befides  a  fburifh  phlegm,  that  came  firft  over,  a  true  acid  fpirit ;, 
as  appeared,  not  only  by  the  taft,  but  by  the  hiffing  noile  and  nume- 
rous bubbles  that  were  produced,  when  we  poured  it  upon  a  lixiviate- 
fait  i  as  alfb  by  this,  that  having  put  it  upon  powdered  corals,  it  began 
briskly  to  difTolve  them,  even  in  the  cold :  we  likewiJe  made  it  cor- 
rode  iome  metalline  and  mineral  bodies.  As  this  acid  fpirit  of  wine 
has  a  d  fferent  origin  from  that  of  other  known  acid  fpirits,  and  evea 
firora  fpirit  of  vinegar,  I  thought  it  nnbable,  that  it  might  have 
fome  peculiar  qualities  \  and  having  put  lome  of  it  upon  filings  of 
copper,  in  fuch  manner,  that  part  of  them  being  firft  moiftened  there- 
with, IhouM  remain  expos'd  to  the  air  j  and  others  lie  beneath  the  li- 
quor \  I  found,  tho'  the  tryals  were  made  in  the  cold,  that,  in  a 
day  or  two,  the  expofed  filings  had  gained  a  fine  bluifh  green  colour  - 
but  the  fpirit  that  fwam  upoa  the  other,,  in  few  hours,  acquired  a 
fiuerednefs,  which  afterwards,^  ia  two  or  three  day  s^  degenerated  into  a 
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Chymijlrfm  colour  like  that  of  the  expofed  filings.    The   Cafut  mortuym  of  the 
V^V"^*^    difliird    wine  I  found  a  more  fix'd  body  than   one  wou'd    have  ex- 

peded :  and  tho'  probably  the  finer  part  belonjjing  to  the  juice  of  grapes, 
being  attenuated  and  fubtilizM,  was  changed  into  an  ardetit  Ipirit,  and 
therefore  appeared  not  in  the  diftillatiou  in  the  form  of  oil  ^  yet  'tis 
^  not  unlikely,  that  the  courfer  part  ol  the  oleaginous  fubflance  remain- 

ed ftill  in  the  Cafut  mortunm  \  for  holding  it  in  the  flame  of  a  caixlle, 
I  obfervM,  that  it  wou'd  partly  exhale  in  thick  Imoke,  partly  melt, 
and  as  it  were  fry,  and  partly  burn  with  an  adual  flame,  which 
was  not  only  continued  while  that  of  the  candle  cheriih'd  it,  but 
"■  wou'd,  after  it  was  removed  from  thence,  co.*tinue  to  flame  for  a  confi* 

derable  time :  and  a  parcel  of  ir  being  caft  upon  quick  coals,  burned, 
with  a  blaze,  almoft  as  if  it  had  been  amber  or  bitumen. 
>#itoA       To  return  to  our  juice  of  grapes*,  we  fee,  merely,  by  a  flight  dif- 
krmriniiisfiu  ference,  in  point  of  management,  it  may  be  made  to  afford  either  a 
?m'ferf^£r^ef.  ^"^^"5  or  acid  fpirit :  and  I  fliall  now  add,  that  it  may  be  brought  to 
'  yield  a  volatile  or  urinous  one ^  for 'tis  kuown,  that,  in  procefs  of  time, 
wine  affords  tartar  ^  and  tho'  chymifl:s  fuppole  the  fpirit  of  tartar  to  be 
of  a  ouite  different  nature  from  that  of  urine  and  of  loot ;  and  thb'  tartar 
diftilld  in  the  common  way,  affords  an  acid  fpirit,  and  another  that 
I  call  anonymous  •,  yet,  by  a  peculiar  and  flow  way  of  operating,  I  have 
been  able  to  obtain  from  crude  tartar,  without  any  addition,  a  fpiri- 
tuou^  fubflance,  that  in   tafl,  fmell,   and  feveral  manifefl  operations, 
much  more  relembled  the  volatile  fpirit  of  foot,  obtain'd  as  mine  of 
tartar  was,  by  mere  diflillation,  than  an  acid  fpirit  j  with  which  it  was 
dilpofed  to  make  a  conflift  as  foon  as  they    were  put  together.     But 
fuch  a  kind  of  volatile  fubflance  may  be,  far  more  eafily,  obtain'd  from 
the  lees  of  wMie,  than  from  tartar  j  for  having  been  informed,  that  an 
expert  chymifl,  in  Germany^  had  found  the  way  to  get  much  volatile 
fait  From  lees  of , wine,  I  refolv'd  to  try   whether   it  might    not   be 
done  without  any  addition  •,  and  having  procured  fbme  of  the  befl  lees 
of  Fhenijh  wine,  I  causM  them  to  be  expofed  in  broad  velTels  to  the 
fun,  and  the  free  air,  that  they  might  leifurely  dry,   if  not  alfo  be 
impregnated,  in  order  to  the   volatility  of  their  faline  parts.    Then 
thefe  dry'd  feces  being  carefully   diftiUM  in  a  retort,  by    degrees  of 
fire,  the  liquor  was  flowly  re^ified  •,  by  which  means  there  alcended, 
before  the  phlejm,  a  fpiriruous  pirt,  which  wouM  turn  fyrup  of  vio* 
lets  green,  precipitate  dilTolvM  fiiblimate  into  a  white  powder,   foon 
colour  it  felf  upon  copper  with  a   deep  blue,  ^c.   from  whence  we 
may  infer,  that  the  fame  xnatrer,  as  it  is  differently  managed,   may 
be  made  to  afford  an  acid,  and  one  we  call  anoiiymous,  an  acetous,  a 
vinous,  and  a  volatile  fpin't. 
ohfcrvMtions      And  here  I  will  relate  fome  of  the  more  expeditious  rndeafy  try- 
np9nsn€WM-   als  that  I  have  made  about  that  kind  of  liquors,  which  I  fly  led  ano- 
mwymousfpi'    nymou^  •,  becaufe  when  I  fit  ft  feparated   them  from  the  acid  fpirits, 

wherewith  chymifts  had  before  confounded  them,  their  properties  were 

ve- 
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Very  little  known  to  me  j  but  having  fince  foiind  them  to  differ  ill  Chymifirjf. 
Teveral  qualities  from  vinous,   from  acid,   and  from  urinous   fpirits ;      ^   ^ 
land  having  not  fuflScicntly  difcovcPd  their  pofitive  properties,  I  caH 
each  the  neutral,  or  adiaphorous  fpirit  of  the-body  that  afFdrds  it.* 

But  'tis  here  proper  to  premifen  tew  things  in  the  general,  i.  Our  adta»- 
I)horous  fpirit  may  be  obtained,  by  diftilling  the  liquor  afforded  by  woods, 
and  feveral  other  bodiefs,  from  coral,  or  calcined  lead  j  for  by  this  means 
the  acid  corpufcles  of  the  menftnium  will  work  upon  the  coral,  or  the 
lead,  and  fo  fallen  themiclves  to  what  they  cprrode,  as  ^afily  to  part 
with  the  adiaphorous  fpirits,  which  are  thus  permitted  to  afcend,  by 
thcmfelves,  and  fall  into  the  receiver  in  the  form  of  a  liquor.  I  en- 
deavoured to  try,  whether  there  was  any  difference  in  gravity  or  fixed- 
tiefs,  between  the  acid  and  neutral  Ipirit  of  wood,  without  mortitying 
the  former  •,  and  whether,  by  the  help  of  this  gravity  and  fixednels,  I 
could  feparate  the  acid  from  the  other,  imd  fo  preferve  it  diftinft. 

In  order  to  this,  I  caufcd  a  quantity  of  the  reftified  fpirit  of  box,  to 
be  flowly  diftillM  in  a  glafs  bodv  and  head,  placed  in  fand,  with  the 
flame  of  a  lamp  i  and  in  the  nrft  24  hours,  obtained  but  about  two 
Ipoonfuls  of  liquor  ^  and  tho'  the  menftruum  firft  put  in,  fcarce  exceed* 
ed  a  pound,  yet  it  was  feveral  days  and  nights  in  drawing  over.  And 
in  the  operation,  the  liquor  that  firft  alccnded  was  not  phlegm,  but 
had  a  very  piercing  taft  j  yet  without  any  manifeft  acidity  difcoverable 


■*  *Tis  obrerved  by  M.  tJimherg^  that 
towards  the  condudon  of  the  analyfis  of 
a  plant,  unfermented,  there  ufually  comes 
over  a  certain  liquor,  which  appears  to 
be  both  an  alkali,  and  an  acid  ;  for  it 
makes  a  flrong  ebullition  with  fpirit  of 
fait,  and  changes  the  tindure  of  turnfol 
red.  To  examine  into  this  phenomenon, 
he  feparately  diftilled  two  plants,  the  one 
abounding  in  volatile  fait,  the  other  in 
acid  ;  and  re^ifying  the  acid  of  the  one, 
till  it  refembled  diOilled  vinegar ;  and 
purifying  the  fait  of  the  other,  iie  plen* 
tifully  difTolved  of  this  fait  in  its  urinous 
fpirit.  Then  mixing  the  two  together, 
no  ebullition  enfucd;  tho*  they  would 
borh,aparr,makc  a  very  great  efFervcfcence, 
the  one  with  fpirit  of  fait,  and  the  other 
with  oil  of  tartar:  and  long  continuing 
thus  quietly  together,  he  had  a  dedre  to 
feparate  them  by  diflillation  ;  but  a  very 
gentle  heat  firfV  raifed  a  liquor  lightly 
urinous,  and  at  length  there  afcended  a 
white,  cryftalline,  faline  fait,  that  yielded 
fomething  of  an  urinous  fcent.  This  in- 
creafed  his  wonder  ;  for  fuch  a  volatile  fait 
from  plants  he  thought  •  new  thing  inchy- 


miflry.  This  ingenious  gentleman,  after- 
wards poured  about  fix  parts  of  diftilleS 
vinegar,  upon  one  of  fpirit  of  urine, 
well  faturated  with  fait,  and  no  ef!erve{^ 
cence,  nor  ebullition  enfued:  and  thefe 
were  diilillM  in  the  t»in\t  manner,  with 
the  fame  cfieft  %%  the  former.  Hence 
M.  Hom^^^'conctlides,  that  there  is  t 
certain  proportion  of  force  required  to 
make  an  acid  work  upon  an  alkali.  For, 
in  thefe  cafes,  the  acid  is  on  one  (ide  too 
weak,  and  the  alkali  too  (Irong.  A  vege- 
table acid,he  fays,  iszSml  f/rr^,attra£led  by 
the  plant,  ground, broke  to  pieces,and  wea- 
kened in  the  circulations  and  fermenta- 
tions it  undergoes  therein  ;  but,  tha^  a 
ftrong  fpirit  of  urine,  well  impregtimd 
with  volatile  falt,muft  be fuiroflolid,mariy 
parts,  which  lying  clofe  by  one  another, 
are  not  to  be  feparated  by  a  fmall  force. 
And,  accordingly,  a  mineral  acid,  which 
has  never  been  weakned  like  the  other, 
eagerly  falls  upon  that  fpirit  of  urine, 
and  fo  will  the  vegetable  acid  too,  if  the 
urinous  fpirit  be  iufliciently  diluted  and 
weakened  with  phlegm.  See  hUrMir.  di 
tjicmd,  A.  1701.^.  a89. 
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Chymifirj.  by  the  tongue^  tho'  by  putting  it  upon  fine  powder  of  corat,  it  hact 

Ibme  operation,  that  made  me  think  it  not  wholly  void  of  acid  par- 
ticles. And  having  often  fliifted  the  receiver,  the  better  to  judge 
whether  the  portions  of  the  afcending  fpirit  were  conliderably  di&- 
rent  in  quantity,  I  found  the  liquor  that  came  over  towards  the  latter 
end,  iharper  than  before :  and  having,  at  length,  diftilled  all  I  could 
make  rife,  we  found  the  laft  parcel  to  be  of  a  good  yellow  colour,  tho* 
thofe  that  preceded  it  were  limpid  j  and  this  was  in  fcent  ftrong  of 
vinegar,  and  to  taft  more  acid  than  fpirit  of  common  vinegar  j  fo  that 
had  1  not  known  how  it  was  obtained,  I  ihould  have  fufpefted  it  to  be 
jicetum  radicatum  \  and,  accordingly,  I  found  it  to  be  a  very  aflive  men- 
ftruum  in  the  diflblution  of  fome  bodies,  that,  for  trial  fake,  were 
put  into  it.  Now  all  this  feems  to  argue,  that  the  acid  portion  of  fuch 
diftilled  liquors,  is  more  ponderous,  or  jnore  fixed,  than  the  adiapho- 
rous fpirit,  which,  upon  that  accovmt,  may  !»e,  in  great  part,  feparated 
from  it  by  bare  diftillation,  if  carefully  performed, 

2.  I  have  obferved  theie  neutral  Ipirits  tabe  not,  all  of  them,  in  every 
refpeft,  of  the  fame  nature  j  for  tWthey  agree  in  fome  general  pro- 
perties, which  entitle  them  to  the  lame  fpecies  or  denomination,  yet 
they  fometimes  differ  from  one  another  in  particular  qualities.  It 
5nuft  not,  therefore,  be  thought  ftrange,  if  fome  of  the  experiments 
1  Ihall  fet  down,  do  not  pun£hiaUy  fucceed  in  their  hands,  who  fhall  not 
make  ufe  of  the  anonymous  fpirit  of  box,  which  I  employed ;  for 
when  1  fpeak  of  an  adiaphoffous  fpirit  in  general,  I  mean  the  fpirit  of 
box  •,  which  I  had  freed  from  its  acid,  part,  by  diftilling.  it  from  calcined 
coral. 

3.  Tho'  the  few  chymifts,  who  have  taken  notice  of  the  diftitled 
liquors,  of  woods,  for  example,  look  upon  them,  by  reafon  of  their  acid 
tafrs,  as  meerly  acetous,   and  accordingly  call  them  the  vinegars,  or 
acetous  fpirits  of  wood  j  yet,  really,  the  acid  portion  of  theft  diftilled 
liquors,  is  far  from  being  the  grcateft.     For,  befides  what  other  trials 
I  have  made  to  ftiew  this,    I  took  eight  ounces  of  the  reftified  fpirit 
of  box,  wherein  the  acetous  and  neutral  fpirit  remained  confounded,, 
as  they  had  been  in  the  firft  diftillation  \  and  having  poured  this  upon, 
a  quantity  of  calcined  coral,  fufficient  to  fatiate  the  acid   corpufcles, 
which   quickly  fell  to  corrode  it  with  noife  and  bubbles,,  we   gently 
diftiird  it,  to  a  drynefs,  in  a  glafs  head  and  body  ^    by  which  means 
we  obtained  of  adiaphorous  fpirit  very  near  feven  ounces  and  a  half  :- 
and  fome  of  the   menftaium  being  wafted  in  the  operation,  the  acid 
corpufcles  remaining  in  the  bottom  with  the  coral  they  had  corroded,. 
weighed  but  between  two  and  three   drams  \   which  fliews,  that  not- 
withftandinc;  the  confiderable   quantity  of  ftrong    fpirit    of   vinegar,, 
that  the  diftiird  liquor  of  box  contains,    the  corpufcles  that  make  it 
fo  acid  being    concentred,    take  up  but  little  fpacc.     And  as  it  was 
rational  to  fufpett,    that  the  acetous  corpufcles,  being  made  without 
fermentation,^  might  have  fometliing  peculiar  in  their  nature,  I  caufed> 

them.<< 
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them  to  be  gradually  diftiU'd,  with  a  ftrong  fire,  from  the  coral ;  and  Chjmiftfj% 
thereby  obtain'd  a  very  red  fpirit,  which,  tho'  many  chymifts  wouM  Vg  ^""^^^^  * 
take  it  for  a  volatile  tinfture  of  coral,  was  of  a  very  ftrong  fcent,  and 
a   taft  exceeding  piercing,   but  very  different  from  that  of  acid  li- 
quors. 

Whether  our  adiaphorous  (pirit  may  be  generated  by  the  commixture 
t)f  the  finer  parts  of  the  oil  of  the  wood,  reduc  d  to  an  extraordinary  minute- 
nefs,  and  thereby  rendered  fit  to  be  exquifitely  mix'd  with  the  phlegm, 
and  ftriaiy  affociated  with  its  particles,  I  fliall  not,  till  I  am  better 
furniftied  with  experiments,  venture  to  determine. 

Having  premis  d  thele  general  obfervations,  I  fliall  proceed  to  par- 
ticulars \  but  defire  it  may  firft  be  noted,  that  for  the  better  dit 
cerning  the  phenomena  to  be  produced,  I  made  almoft  all  the  follow- 
ing experiments  in  cylindrical  glafTes,  about  an  inch  in  diameter. 

if  I.)  Having  into  our  adiaphorous  fpirit  ofbox,drop'd  a  convenient 
quantity  of  ftrong  tranfparent  oil  of  vitriol,  and  fliaken  the  liquors 
together,  there  prelently  emerg'd  a  rich  and  lovely  red  colour,  which, 
at  firft,  was  diaphanous,  but  afterwards  grew  fo  deep  as  to  be  opake ; 
tho'  by  fliaking  the  glals,  the  thin  liquor  that  wou'd  flowly  glide  down 
the  infide  of  it,  being  held  againfi  the  light,  manifefted  the  colour 
to  be  fiill  red,  but  much  more  dark  than  before. 

(2.)  Some  common  ^qua  fortis  being  put  to  our  neutral  fpirit,  and 
Ihaken  a  little  with  it,  prelently  gave  it  a  rich  amber  colour,  but  not 
a  true  red  •,  but  if  the  liquors  were  not  mingled  by  agitation,  the  fpi* 
rit  flowly  and  gradually  obtained  the  iame  colour :  after  this  change, 
the  Ipirit  continued  tranfparent  ^  and,  which  ought  not  to  be  omitted, 
the  change,  at  firft,  was  wrought  without  any  manifeft  precipitation, 
tho'  afterwards,  when  the  mixture  had  refted  a  good  while,  there  ap- 
peared fbme  little  and  light  feculency  at  the  bottom  of  the  glafs  ; 
and  the  infide  of  it,  as  far  as  the  liquor  reach'd,  was  fullied  with  a 
cloudinefs  not  eafy  to  be  waftied  off.  One  circumftance  more  of  this 
tryal  too^I  muft  not  omit  •,  that  notwithftanding  the  ftrong  and  ofFenfive 
Imell,  ufualin  jt^^ua  fortis  \  it  had  in  our  mixture  either  none,  or  a 
very  faint  one  *,  being  concealed,  fupprefs'd,  or  difguized  by  the  pre- 
dominant odour  of  the  adiaphorous  Ipirit. 

("3.)  Some  fpirit  of  fait  being  added  to  our  fpirit  of  box,  the  mix- 
ture became  much  lefs  tranfparent  than  the  liquors  before  their  con- 
junftion,  and  for  a  day  or  two,  was  only  whitiflij  but  when  we  re- 
mov'd  it  into  a  digeftive  furnace,  and  kept  it  there  for  many  hours, 
it  acquired  a  high  colour,  partaking  of  brown  and  yellow  j  and  appear- 
ed to  have  let  fall  Ibme  little  fediment. 

(4.)  Having  put  fome  of  our  adiaphorous  liquor  on'lalt  of  tartar,  it 
had  not  any  lenfible  operation  upon  it,  except  that  it  diifolvM  the  fait, 
and,  after  fome  diseftion,  appeared  of  a  yellow  colour,  tending  to 
brown,  and  faftenM  to  the  infide  of  the  vial  in  many  little  grains  of 

Ddd  2  fait, 
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€hjm$fify4^  fait,  that  (eemed  to  have  been   firft  difTolv'd,   and  then  coagulated 
,  again  in  new  figures. 

(%.)  Our  adiaphorou3  liquor,  being  confounded  with  highly  rectified 
j^irit  of  wine,  neither  of  them  appearedxCOnfiderahlj\  to  change  their 
colour ;  there  only  appeared  a  fmall  tendency  to  a  yellow,  or  to  grow 
opake  by  their  conjundion,  even  after  fome  days  digefling  ^  but  the 
vinous  fpirit  did  not  hinder  the  other  from  turning  red,  by  theadioa 
of  fome  ftrong  acid,  when  poured  on  the  mixture. 

(jS.)  Re^liHed  fpirit  of  urine,  put  to  our  adiaphorous  liquor,  did  .not 
make  any  confli£b,  but  joined  quietly,  with  it,  or  manifeftly  change 
the  colour  of  either,  whilft  they  were  kept  many,  hours  in  thecoJd  j 
but  being  transferred  into,  a  digeAive  furnace, .  and  there  detaiuM  for 
a  night  or  two,  the  liquor  acquired  a  high  colour,  which  was  almofl 
orange- brown;  and  there  appeared\fome  little  feces  at  the  bottom. 
Having  made  ttefe  tryals  upon  our  fpirit  with  fUnple  liquors,  I  thought 
fit  to  make  fome  with  fuch  compounded  ones,  a$  the  folution  of 
metals ;  to  fee,  tho"  it  were  neither,  mauifeflly,  of  an  acid,  an  urinous,, 
or  a.  lixiviate  nature, .  if  it  wou'd  precipitate  any  part  of  the  diilbl- 
ved  metals.. 

(7.)  To  profecute  this  inquiry,  I  drop'd  into  fome  of  our  fpirit,  a 
little  folution  of  refined  gold,  which,  at  Hrfl^  imparted  its  own  co- 
lour thereto  •,  but  the  mixture. quickly,  lofl  its  tranfparency,  and  grew 
muddy,  and,  after  a  while,  let  falKa  conCderable  quantity,  of  fedi- 
ment,  or  precipitate ;  the  upper  liquor  having  acquired  a  browniih 
colour. 

(8  J  Having  mix'd  our  fpirit  with  a  good  folution  of  crude  lead,  made 
with  an  appropriated  menflruum,.thatdifrpl ves.it  readily,  and  clear, 
almoflas  ^^a4,/(?rm .  does- common  filver,;  the  mixture  prefently  be- 
came muddy,  and  after  fome  days  let  fall  a  large  fediment,  over 
which  fwam  a  liquor  between  brown  and  red. 

(9.)  We  put  to  our  fpirit  of  box,  fome  fine  blue  folution  of  copper,, 
n^ade  with..an  urinous  fpirit  \  and.foon  perceivM  the  mixture  to  grow 
turbid,  which  afforded  us,  tho'  but  very  llpwly,  a  plentiful  refidence. 
(10.)  .We  mixed  with  the  fame  fpirit  a  convenient  quantity  ot  ftrong 
infufion  of  fublimate,  made  in  fair  water  ;  but  fouud  not  any  manifeft 
aftion  between  thofe  liquors,  no  more  than  between  dry  and  undifl 
folved  fublimate,  and  the  fame  fpirit,  when  we  kept  them  together,, 
in  this  fame  vial. 

(uj  Mixing  our  fpirit  with  oil  of  tartar  per  deliquium^  there  did  not,, 
fuddenly,  appear  any  manifeft-  change  ;  but  having  digefted  the  mix- 
ture for  ieveral  days,  there  precipitated  a  light  feculency,  whilft  the 
upper  liquor,  which  was  tranfparent,  appeared,  of  a  colour  inclinable- 
tp  red. 

(12.)  We,  alfo,  mingled  with  fome  of  it  a  convenient  quantity  of  ^ 
vicriol  of  copper,  diiTplv'd.ia  fair^water^  till  the  liqupr  feem'd  fatia-. 

ted. 
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ted  with  the  vitriol  j  but  I  remember  not  that,  in  feveral  days,  the  ChjmiftrfL 
Ibhitioii  grew  manifeftly  opake  or  dilcolour'd.  ,     —  — 

(13.)  We  put  to  our  Ipirit  a  folution  of  tin,  made  in  a  menftruum 
that  dilToWes  it  clear;  but  very  little  alteration  enfued,  tho'  we  left 
the  liquors  for  many  hours  together. 

(^14.)  But,  when  1  put  to  our  fpirit  a  convenient  quantity  of  the  folu- 
tion of  mercury,  made  in  Aquafortisy  the  colour  of  the  mixture  be- 
came firft  deeply  yellow ;  and,  in  a  minute  or  two,  intenfely  red  ;  and 
being  digefted  for  Ibme  days,  I  found,  at  the  bottom  of  the  vial,  a 
white  precipitate,  much  larger  than  I  expeiled ;  and  the  tranfparent 
liquor  that  fwam  above  it,  was  of  a  rich  golden  colour.  Whether 
phyficians  or  furgeons  ihou'd  apply  this  precipitate,  or  tinged  li- 
quor, to  medicinal  purpofes,  I  fhall  leave  them  to  confider. 

(15.)  Several  of  the  foregoing  experiments  were  try'd  with  the  fpi- 
rits  of  other  woods,  befides  box,  and  in  particular,  with  thofe  of  oak 
and  guaiacum  ;  the  phenomena  whereof  were  not,  always,  the  fame 
with  thofe  above  recited  \  which  may,  probably,  argue  (bme  difference 
in  the  nature  of  liich  fpirits,  as  there  is  in  the  conftitution  of  the 
woods  that  afforded  them., 

(16.)  Having  put  of  our  neutral  fpirit  upon  Ibme  pieces  of  fine  red*- 
coral,  and  kept  them*  together  for  many  days,  the  liquor  did  not  ap- 
pear to  have  extrafled  any .  tinfture  from  them-,  the'  the  upper  part, 
of  the  higheft  fragments  feem'd  to  be  turned  white. 

(17.)  And,  laftly,  taking  a  parcel  of  this  fpirit^  that  came  over  hy 
reftification,  in  a  lamp-furnace,  long  before  the  more  fixed  acetous  fpi- 
rit afcended,  I  expofed  a  vial,  fcarce  half  full  of  it,  in  a  very  iharp 
frofty  night,.Jn  a  ga.cden  covered  with  fnow  and  ice ;  but  it  was  ta-  - 
ken  up,  the  next  morning,  not  at  all  frozen,  the'  lefs  limpid  than  be-^ 
fore  •,  and  thus  it  continued,  either  in  a  greater  or  lefs  degree,  for  Ibme  . 
weeks  after. 


S  E  C  T.    IIL 

TH  E  fuhftanges- which  chymifts  call   the   fulphurs  of  the  mix-    i^^tfiJfhmrt  r 
ed   bodies,  that,  by   the  help   of  the  fire  afford  theiiij  tare  not  ^^'P^*^^^^^ 
of  fo  uniform  a  nature  as  might  be  expefted  in  the  portions  of  the 
fame  principle.    For,  as  on  the^  one  hand,  they  make  inflammability 
the  conftituent  character  of  fulphur  •,,  fa  on  the  other,,  'tis   obvious, 
that    there    are,   at  leaft,    three   fubftances,  manifeftly  different    in 
confiftence,    texture,     or    both,    which„    according  to .  that    notion,  , 
ought  to  be  referred  to  fulphur.    For  fometimes  the  inflammable  fub- 
flance,  obtained  from  a  mixed  body » by  means  of  fire,  appears  in  the 
foria  of  an  oil,,  that. will,  not  mix., with,  waterj  Ibmetimes* in  the 
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Chymiflri.  form  of  an  inflammable  fpirit,   which   will  readily  unite  with  that 
^^^^^-^-N^  liquor-,  and  fometimes,  alfo,  in  the  form  of  a  confiftent  body,  almoft 

like  common  fulphur. 

'Tis  not,  however,  impoflible,  that  in  moft  mixM  bodies,  what  is 
called  fulphur,  may  be  no  primordial  ingredient,  but  rather  a  gene«- 
rated  or  refulting  thing.  For  what  is  common  to  thefe  different 
bodies,  which  pafs  under  the  name  of  fulphurs,  and  is  the  eilen- 
tial  quality  that  difcriminates  them  from  the  other  material  prin- 
ciples of  mixed  bodies,  muft  be  confefs'd,  if  we  will  fpeak  intelligibly, 
to  be  a  difpofition  to  be  turn'd  into  fire,  and  ufually,  alio,  into  iiame^ 
But  fulphur,  it  felf,  is  made  of  thei  fame  univerlal  matter  whereof 
other  bodies  confift,  and  is  only  a  cpalition  of  certain  particles  there- 
of-  whole  aggregate,  by  having  a  particular  texture,  motion,  c^. 
acquires  thofe  properties,  on  whole  account  it  is  called  fulphur.  And, 
therefore,  if  the  like  texture  be  found  in  other  portions  of  matter ; 
or  if  art  and  chance  can  frame,  and  bring  together  particles  of  matter, 
and  give  them  fuch  a  texture,  as  difpofes  them  to  be  kindled,  and 
flame,  or  burn  away  ^  theft  qualifications  of  fuch  an  aggregate  of  cor- 
pufcles,  entitle  it  to  the  nature  of  a  fulphur ;  whether  this  portion 
of  matter  confift,  or  largely  participate  of  the  chymifis  primeval 
fuiphur  or  no.  For,  it  is  not  by  virtue  of  the  long  duration  of  a 
thing,  but  by  the  effential  qualities  belonging  to  it,  that  a  body  de- 
fer ves  its  denomination.  Thus,  the  fnow  that  fell  yefl«rday,  and  was 
generated  inftantly,  is  as  true  (now,  as  that  which  has  lain  for  many 
years  on  the  jilfs.  And,  in  the  judgment  of  the  chymifts  themfelves, 
a  pound  of  quick-filver  newly  tranfmuted,  by  a  grain  or  two  of  their 
elixir,  into  gold,  becomes  as  true  gold  as  that  which  was  coeval  with 
the  moft  ancient  mines  of  that  metal, 
Shetfu  in  9ilf.      That  'tis  not  neceflary  the  oil  or  fulphur,  obtained,  by  the  fire,  from 

mixed  bodies,  fhould  be  a  primeval  element,  or  principle,  may  be 
probably  argued  from  the  growth  of  plants,  fed  merely  by  water ; 
which  rieverthelefs  afford  an  oil  in  diftillation.  And,  we  fee,  that  in 
almond  trees,  walnut  trees,  c^c.  the  rain  water,  which  infinuates  it  felf 
into  their  roots,  is,  by  fucceflive  changes  of  texture,  reduced  into 
the  oil,  which  the  fruit,  by  expreffion,  fo  plentifully  affords.  And,  to 
obviate  the  fufpicion,  of  common  waters  being  impregnated  with  the 
grofTer  juices  of  the  earth,  I  employ'd  diftill'd  water  to  nourifh  a 
plant. 

A  fprigof  mint,  put  into  rainwater  diftiird,  and  fed,  almoft  wholly, 
with  re-diflilled  rain  water,  weighed,  at firft, three  grains-,  and  being 
taken  out  when  it  had  grown  lefs  than  a  month,  weigh'd,  after  it  was 
well  dry'd  with  paper  and  a  cloth,  ten  grains  and  about  a  quarter. 
Another  fprig,  put  in  and  taken  out  at  the  fame  time  with  the  for- 
mer, had  attainM  to  near  four  times  its  firft  weight  -,  and  fhot  out  a 
fecond  (prig  much  higher  than  the  firft,  and  many  roots,  fbme  of 
them  near  as  long  again  as  the  whole  plant  when  it  was  firft  put  in. 

If 
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If  we  confider  what  a  great  quantity  of  oil  is  afforded  by  an  olive  yard,  Chymiflrym^ 
whofe  trees  are,  probably,  nourilhed  chiefly  by  rain  water,  that,  being 
imbibed  by  the  roots,  is  by  various  digeftions,  or  preparatory  changes,, 
turned  into  oil  \  it  will  appear  probable,  that  oil  may  be  produced  of 
other  iubdances  \  fince  in  our  inliance  it  feems  to  have  been  made  by  a 
tranimutation  of  water  \   tho'  this  be  generally  reputed  of  all  liquors 
the  moft  contrary  to,    and  is  evidently  of  a  nature  exceeding  diftant. 
from  it. 

And  here  I  will  relate  an  experiment,   by  which  I  attempted  to- 
produce  oil  out  of  only  two  diftilled  liquors,  that,  according  to  the 
common  eftimation  of  chymifts,are  uncompounded  bodies  j  however,  they 
are  each  oi  them  readily  dilloluble  in  water,  and  in  one  another.    Take,^ 
then,  of  oil  of  vitriol,   and  of  fuch  ipirit  of  wine  as  is  totally  in- 
flammable, an  equal  weight ;  mix  them  together,  by  degrees,^  lefl:  the 
heat  they  will  produce,   ihould  caule  fome  inconvenience  j   and  hav-. 
ing  digefted  them,  with  a  very  wary  management  of  the  fire,  draw  ofE 
what  will  come  over  ^  and  you  ihall  obtain,  befides  a  fubtile  and  odo^ 
riferous  fpirit  of  wine,  and  an  acid,  fulphureous  liquor,  a  confiderable 
quantity  of  chymical  oil  j  whfch  I  have  had  fometimes  deeply  colour- 
ed, and  fometimes  clear  like  fair  water.    Nay,  it  has  fometimes  been-r 
exceeding  fragrant,  and  without  any  acidity  at  all ;  tho'  the  taft  of 
it  was  very  fubtile  and  piercing,  but  no  way  like  that  of  any  faline 
liauor  I  know:    whence  we  may  doubt,  whether  it  is  made  of  the 
fpirit  of  wine,  or  of  the  oil  of  vitriol.    The  circumftances  lafr  men- 
tioned feem  toperfuade  the  former  v  elpecially  fince- 1  found',  by  trial  ,^ 
purpofely  made,  that  this  oil  would  readily  mix  with  good  fpirit  of 
wine,  which  had  never  been  concerned  with  oil  of  vifriol :  but,  on  the! 
other  fide,  it  leemed  confiderable,,  that  the  oil  of  vitriol,  by  this  ope- 
ration, was  much  weaken  d  and  changed  i.  and  it  appeared  not  whence 
the  fpirit  of  wine  ihould  have  fo  great  a  fragrancy.  Befides,  this  oil 
was  lo  ponderous,  as  to  fink  not  only  in  common,  water,   but  in  the 
acid  fpiric  itfelf^  which  feemed  to  be  the  remains  of  the  alter'doit 
of  vitriol.     But   I  need  not  be  folicitous  to  determine,   which  of  the 
two  liquors  afforded  this  ftrange  oil ;  for  it  may   well  be  compofed  ot 
both,  by  their  mutual  aftion,.  and  the  operation  of  the  fire.     If  it  be- 
laid,   that  this  inflammable  fubftance  is  made  by   the  extrication  of 
the  parts  which  lay  concealed  in  the  liquors^  before  they-  were  broughtr. 
together-,    it  may  be  anfwerM,  that  till  this  be  proved,  our  caufe  iV 
favoured  by  the  experiment,  wherein  there  appears  nothing  lb  likely 
as  a  change  of  texture,  to  produce  our  anomalous,  chymical  oil ;  fince- 
it  plainly  leems   to  refult  from  two  bodies,,  whereof  neither  was  a 
true  oil  beforer.   For  each  of  them   would  readily  mix  with  watery 
whereas  this  oil  of  ours  being  ftiaken  with  water,  would  breaky.  like 
common  oil,  into  numerous  little  globules,  which,  prefently  after,  funk, 
to  the  bottom,  and  le-united  thereinto  a  liquor,  that  I  have  kept,  for 
feveral  weeks,  ia  the  water^^  ami. found  it,^at  laft^uodiflblved.thereby. 

Some- 
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Chjmiftry.  Some  odd  properties  of  this  oil  make  it  feem  likely  to  participate  of 
\,yV"%^  the  nobler  parts  of  vitriol  j  and  the  fulphur  of  that  having  extraordi- 
nary virtues  afcribed  to  it,  by  forae  of  the  moft  famous  and  intelli- 
gent chyraifts,  I  kept  a  quantity  of  this  oil,  for  feveral  years,  to  ob- 
ierve  the  alterations  that  time  would  produce  in  it ;  and  afterwards  I 
imparted  the  medicine  ^  the  firft  trial  whereof  proved  very  liiccefsful. 
And  tho'  chymifts  Ihould  prove,  that  our  oil  was  but  feparated  from 
the  (pirit  of  wine,  or  the  oil  of  vitriol,  in  which  it  was  latent  before  ; 
the  experiment  would  ftill  atford  a  confiderable  reafon  for  queftioning 
a  principal  point  in  the  vulgar  chymical  doftrine^  wherein 'tis  confi- 
dently pretended,  that,  from  the  number  of  fuppofed -fimilar  fubftan- 
ces  afforded  by  a  mix'd  body,  it  was  aftually  compounded  of  a  let 
number  of  diftinfl:  and  true  material  principles,  and  a  determinate 
quantity  of  each.  For  if  from  adiftilled  liquor,  as  the  oil  of  vitriol^ 
or  from  alcgliol  of  wine,  which  is  commonly  reputed  uncompounded, 
a  liquor  of  tjuite  another  kind  may  be  feparated  •,  how  little  realbn 
have  we  to  take  it  for  granted,  that  every  diftilled  liquor,  fuppofed 
one  of  the  component  principles  of  the  body  that  afforded  it,  is  a 
homogeneous  fubftance,  not  further divifible  into  different  parts? 
And  in  ccn^  As  for  the  produftionof  that  kind  of  fulphur,  which  goes  under  the 
0ent fulfburt.  name  of  inflammable  Ipirits,  it  is  fufficiently  confidered  in  treating  of 

vinous  fpirits.  But  what  1  have  hitherto  faid,  indeed,  relates  only 
to  inflammable  liquors-,  whilft  it  may  be  pretended,  that  fulphur,  in 
its  proper  and  primary  acceptation,  fignifies  a  mineral  body.  But^ 
as  we  formerly  laid,  the  chymifts  ufe  the  term  fulphur  fo  ambigu- 
oufly,  tliat  'tis  hard  to  avoid  the  confulion  which  they  feem  to 
have  affefted  •,  yet,  becaufe  the  moft  intelligible  and  particular  notion 
their  writings  fuggeft  of  lulphur  is,  that  'tis  a  combuftible  and  in- 
fl:immable  principle,  1  have  hitherto  treated  of  it  as  fuch.  And 
^s  for  that  fubftance  which  is  commonly  known  by  the  name  of 
fulphur,  tho' there  are  chymifts,  who  have  affirmed  they  canfeparate 
fuch  a  fulphur  from  vegetables  and  animals^  yet  fince  they  teach  us 
not  the  way  of  doing  it,  nor  give  us  any  proofs,  befides  their  ov/n 
words,  that  they  have  done  it  themlelves,  the  thing  has  feemed  im- 
probable to  the  more  judicious  of  their  own  party  •,  only  a  follower 
of  Clnuhcr  I  fiiid  to  have  undertaken,  by  his  mafter's  direttions,  to 
produce  a  real  fulphur,  like  the  mineral,  out  of  vegetable  charcoal, 
by  a  way,  which,  becaufe  it  has  deceived  more  than  him,  and  is 
I'pecious  enough  to  impofe  upon  the  lefs  cautious,  I  fhall  here  let 
down  and  examine,  as  1  made  it  after  the  author. 

We  took  equal  quantities  of  good  oil  of  vitriol,  and  of  common 
fea-fhlt,  diflblved  in  as  much  water  as  was  requifite ;  this  mixture 
we  flowly  diftilled,  till  the  bottom  was  thoroughly  dry  •,  then  fetting 
afide  the  liquor^  we  took  out  the  Caput  mortuum^  and  having  beat  it  to 
powder,  with  %ov  \  part  of  its  weight  ot  charcoal,  we  put  it  in  a  ftrong 
crucible,   and  kept   the  mixture  melted  in    a   vehement  fire,   till  it 
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'f^rew  of  a  dark,  reddifh  colour:  by  this  time  fuch  a  change  was  Cbynitjiry^ 
made  in  tlie  mals,  that  it  both  fmelt  and  tafled  rank  of  fulphur*,  and 
\t  Tpirit  of  laUarmoniac  were  feafonably  diftilFd  from  it,  with  a  mo- 
derate fire,  the  alcending  fpirit  would  be  manifeftly  impregnated  with 
I'ulphur,  that  was  e^ifily  leparable  ;  which  may  alio  be  by  feveral 
other  ways  obtained  from  the  fame  fixed  Cofu^  martuum. 

I  do  not,  however,  take  the  fulphur  thus  produced,  to  have  been 
the  vegetable  fulphur  of  charcoal,  but  a  mineral  one,  that  lay  con- 
ceaTd,  in  a  liquid  form^  among  the  faline  parts  of  the  oil  of  vitriol. 

For  'tis  not  likely,  that  lo  fmall  a  quantity  of  charcoal  as  was 
employed  in  this  experiment  j  and  much  lefs,  that  lb  fmall  a  quantity 
as  may  fufficetomake  it,  can  contain  fo  much  fulphur,  as  might  this 
way  be  obtained. 

And  that  common  vitriol  is  not  deftitute  of  mineral  (ul]^ur,  ap*- 
pears  from  the  fulphureoufneft  of  the  marcafites  whereof  'tis  ufually 
made.  So  that  in  feveral  countries^  as  about  Liegey  and  in  fome  parts 
of  Itah^  from  the  fame  fubftance  that  affords  vitriol,  they  obtain, 
by  diftillation,  great  quantities  of  common  fulphur,  which  is  fold  for 
fuch  to  other  countries.  And  I  have  found,  that  there  may  be  ob- 
tained from  vitriol,  an  oil,  and  a  Cafut  mortuum^  which,  put  together^ 
afford  an  intolerable  fcent  of  common  fulphur. 

And  I  have,  feveral  times,  purpofely  try  d,  that  by  diftilling  together 
common  oil  of  turpentine,  and  common  oil  of  vitriol,  the  tbrmcr  of 
thofe  liquors  would  make  a  feparation  of  fome  of  the  fulphur,  that 
lay  concealed  in  the  latter,  and  as  it  were  extract  it ;  fo  that,  befides 
an  exceedingly  fulphureous  liquor,  which  was  fbmetimes  made  white 
ty  the  diffolved  fulphur  that  pafs'd  into  the  receiver,  we  had  in  the 
Meek  of  the  retort,  a  yellowifh,  folid  body  \  which  being  put  upon 
Guick-coals,  would,  after  a  little  yellow  flame,  afford  much  bluifh 
flame,  like  that  of  common  fulphur,  which  it  alfb  refembled  in 
fmell.  And  fuch  a  kind  of  fulphur  I  have  alfo  feen,  in  traft  of  time, 
fettle  it  felf,  in  confiderable  quantities,  at  the  bottom  of  the  liquor 
diflilled  from  the  mixture  of  the  two  oils  above  mentioned.  Nor 
are  thefe  the  only  ways  by  which  I  have  obtained  from  oil  of  vitriol 
manifefl  proofs  of  its  containing  a  mineral  fulphur,  very  like  the 
common  fort. 

And,  in  particular,  I  once  put  into  a  retort,  one  part  of  running 
mercury,  and  four  ot  oil  of  vitriol  j  and  having  diflill'd  off  the  men- 
ftruum  by  degrees  of  fire,  there  remained  at  the  bottom  of  the  glafs 
a  very  white  powder ;  which  being  afterwards  gradually  urged  with 
a  firongcr  fire,  afforded,  in  the  upper  part  of  the  retort,  a  great  many 
fmall  bodies,  that  looked  like  half  beads  of  amber.  Thefe,  by  theit 
aptnefs  to  melt,  by  their  fmell,  and  by  the  bluifli  flame  they  afforded 
when  burnt,  appeared  to  be  a  kind  of  fulphur  •,  which  feems  far 
more  unlikely  to  have  proceeded  from  Co  homogeneous  a  body  as 
quick'ftlver,  than  from  the  oil  of  vitriol;   wherein  we  have  fhewn 
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Qhymijlry.  there  are  many-  fiilphureous  as  well  as  acid  corpufcles.    And  a^  upi^ 

on  uniting  the  oils  of  turpentine  and  of  vitriol  in  a  due  proportion^ 
\^  conftantly  obfecved,   that  they   incorporated   into  a  mixture   that, 
was  deeply   redj    I  fufpeaed  the  chyaUcal   caufe  of  this  phenome- 
non might  be,   that  the    oii  of  turpenti'ae    made  a^lblution   of  ft^ 
v^ral  lulphurepus  particles  it  met  with  in  the  oil  of  vitriol  •,  as  we.- 
lee  that  common  flpwers  of  fulphur  give  a  rednefs  to  the  oil  of  tur- 
pentine, when  difTolv'd  therein.     And  accordingly.  I.  found,  that  fever- 
ral  other  chymical  oib,.  and  eveji  oil. of  anifeeds,^wou'd  prefently  ac- 
quire the  fame  colour^  when,  carefully  iocprporated  with  a  due  cjuan-- 
tity  of  oil  of  vitrioL. 

As  to  the  fulphur^  of  xxietals  ftsid.  minerals,  I  confefi  I  have  not 
y^t  found  enough,  either,  in    chymical    writings,    or  my  own  expe-^. 
rience,  to  let  me  fpeak  pofitively  about  them.    It  may  be  doubted, 
whether  the  fujphurs  th^  are  -  tometimes  obtainable  from  minerals,^ 
b^long'd  to  tho^    minerals,  as  ef&ntial  ingredients  \  or  were  only 
corpufdes  of^  common  fulphur,   perhaps   a   little  alcer'd,,  and  min*. 
gled  in  the  bowels    of  the   earth,    with   other  parts    ellential    to 
the  minerak    Thu^  we  fee  in  native,  ciimabar,.  the  mercury  which^ 
chymifls  fuppofe  a  compleat  metal  of  it.felf,  is  fo^mixZd  with  ano- 
tjiar.body.,  as.no|:to  be,^di6inaiy^  difcemable  till  feparated  by  the  fire^. 
And  from  this  cinnabar  I  have,  fbm^imes,  by  an  eafy  way,  obtain'd 
a  fulphur.  Since  aifo^  as  we  lately^  noted,^,the  vitriolate  marcafites  a&- 
ibrd  much  common  fulphur  by  a  grofs  method  of  feparation,  it  ihou^d. 
I^m  probable,  that  feme  common  fulphur  may  remain  more  clofely. 
Hiix'dwith  the  Valine  and  metalline  parts  of  the  vitriol,  a&rded  by  the 
fame  marcafkes  \,  from  which  latent  corpufcles   of  fulphur  may,   in 
pprt,,  proceed  the  fulphureous  fmell,  &c,,  obferv'd  in  vitriol  and  its  oil. 
And,  perhaps,  the  fame  confideration  may  account  for  the  futphu^oat 
qpalities  fometimes  found,  in  the    liquors  that- pafs  for -the  vinegars 
df  mineral  bodic3  ^  and  particularly  antimony  j    to  which  may,  now- 
and  then,  be  added  fome  metalline  ores  ^  for  I  ^  have  had  fuch  a  iuU.. 
phureous  liquor  from  eood  lead-ore,  dug  out  of  the  mine  at  Mme^ 
dftp^    And  that  nature  her  felf  may  blend  an  imperfeft  mineral  with* 
lead,  P  have  obferved  in  an  ore  of  a  mine  fb  different  from  the  ot^ier. 
ores  of  the  fame  country,  that  I  did  but  diffidently  guefs* 'twas  a  na-^ 
tural  mixture  erf"  lead  ^d^antimqny,  till  particular  tryals  had  jufiified> 
my  fufpicions. 

But  tho'  chymifts  pretend  to  teach  us  ways  of  extrafting  the  true- 
fulphurs  of  minerals  and  metals  ^  and  tho'  I  know,  from  experience, 
that  a  real  combufliblefulphur  may  be,  in  a  confiderable  quantity,  ob*. 
tained  from  antimony  ;  yet  chymifts  often  deceive  themfelves  and... 
others,  by  miftaking  thofe  things  for  the  tru^  fulphur*  of  minerals  and> 
metals,  that  really  are  not  fo.  Of  this  I  fhall  give  a  plain  inftancei 
in  the.,  preparation  tha^  many  of  them  deliver  of  the  fulphur  ofant?-^ 
aiipny.  ^  Fojc  when  .they  have  bpiled  that. mineral  in.  a  flrcaiig  lixivium 
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^f  pot-aflies,  they  fuppofe,  that,  as  by  the  fame  operation  common  Chjwi If ry^ 
ftilphur  IS  diffoIvM,  lo  the  menliruum  feeks  out,  and  takes  up,  only  v^.   '  " 
the  lulphureous  parts  of  the  antimony :    and  as  common  fulphur  is 
j)rccipitated  out  of  the  lixivium,  wherein   'tis  diffoWd,  by  adding 
vinegar,  or  fbme  other  acid  to  it  ^  fo  they  prefume,  that  what  is  ftruck 
•down  by  the  fame  ^ay,  from  the  folution  of  antimony,  made  in  thfe 
fame  menfimum,  muft  be  the  true  fulphur  of  that  ttiineral ;  and  in  this 
they  are  confirmed  by  the  colour.    And  yet,  in  reality,  not  only  the 
fulphur,  fuppofing  there  is  one,  but  the  other  parts  of  the  antimony^ 
will  be  diffolv'd  by  a  ftrong  lixivium ;  and  the  yellow  powder  that 
is  precipitated,  is  but  a  kind  of  crocus^  which  will  fbmetimes  fubfide 
of  it  felf,  without  the  help  ot  an  acid.    Nor  does  it  ihew^  that  fuch 
a  body,  obtain'd  from  a  mineral  or  metal,    is  its  true  fulphuf,  be* 
caufe  it  may  be  made  to  bum ;  for  unlefs  the  colour  and  fmell  of  the 
ilame  concur,  I  fhouM  ilfipeft,  that  the  inflammability  may  be  apt  to 
arife  from  the  great  comminution  of  the  prepared  body,  and  from  the 
addition  employed  in  preparing  it.    For  theie  two  may  fb  greatly 
contribute  to  the  inflammable  dulpofition  of  a  body,  that  little  or  no 
liilphur  will  he  neceilar^  to  make  it  bum.  Thus  when  an  equal  weight  of 
iiiblimate  has  been  diftiird  from  plates  of  copper,  the  remaining  mafs 
win  melt  and  bum  at  the  flame  of  a  candle,  almoft    as   readily  as 
fealing^wax.    And  it  may  be  made  appear,  that  combufiibte  and  in^ 
flammable  bodies  confift  of  parts  whicn,  &igly,  had  no  fuch  quality  ; 
yet  the  contrary  of  this  is  luppofed  in  the  argument,  tiiat  frbmtlich 
qualities  infers  the  prefence  of  fulphur  in  all  thofe  mineral  prepara- 
tions wherein  they  are  found.    1  wou'd  not,  however,  be  thought  t6 
derogate  from  the  medical  virtues  of  fiich  fiippoled  liilphurs ;    fat 
they  may  be  very  ufefiil  concretes,  tho*  not  true  principles  ^  the  finer 
parts  of  the  mineral  beiqc  in  fome  of  thefe  preparations  extra&ed  and 
further  divided,  and,  pemaps,  very  luckily  aflixiated  with  the  finer 
parts  of  the  body  employed  to  aa  on  them :  by  which  means  there 
may  refult  new  fubfiances  of  great  virtue  and  ufe.    And  to  obtain 
lliefe  magifteries  from   metals,  I   employed  no  acid  menfhruum   or 
liquor    made  of  a  particular   falt^  but   a    neutral  or   compounded 
fait ;  which,  whilft  it  was  in  aSual  fufion,  wouM  diilbltie    or   cor^ 
rode  the  metal  that  was  reduced  to  thin  plates.    But  there  is  ana* 
ther  fort  of  bodies  obtain'd  from  (bme  minerals,  and  perhaps  from 
metals  too,  that  has  a  greater  refemblance  to  mineral  fulphur  than 
thefe  crocus's. 

By  putting  >^ir  fcrtisy  in  a  certain  proportion,  upon  crude  antlmo* 
4iy,  ancL  after  it  was  almofl:  totally  diftiird  off,  increafing  the  fire  till 
a  dry  fubftance  began  to  fublime,  we  had,  in  the  uppet  paftt  of  the 
retort,  a  yellow  brittle  fubftance,  which  being  carefully  fep.^tatei 
from  the  dark-colour'd  antimonial  powder,  that  was  alfo  elevated  by 
the  force  of  the  fire,  appeared  not  only  by  its  own  colour^  but  that 
of  its  flame,  and  fome  other  figns,  to  be  much  of  the  tutturfe  of  com- 
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Chmiflry.  ^on  fulphur :  and  this  is  not  the  only  way  whereby  we  hare  ob- 
-  —  -  t^in'd  fuch  a  fubftance  from  crude  antimony^  which  has  yielded  ua 
a  yelJow  and  combuftible  lulphur,  even  without  the  help  of  a  men- 
fir  uum.  taracelfusy  indeed,  pretends,  to  a  way  of  drawing  fulphurs  from 
all  metals  j,  but  becaule  1  am  not  able  to  reduce  it  to  praftice,,  noc 
clearly  to  underfland  his  meantng,^  and  tlie  true  nature  ot  the  inftru« 
ments  he  woa'd  have  employ'd,  I  will  not  take  upon  me  to  deter- 
mine, whether  the  fulphurs  he  teaches  to  be  obtainable,  by  this 
method,  be  genuine,  and  fit  to  decide  the  prefent  queftion.. 

However,  we  have  fometimes  by  cementing  very  thin  plates  of  a 
certain  metal  with  burn'd  alum,  and  afterwards  dexterouily  elevating 
the  more  difpos'd  parts  with  lal-armoniac,  obtained  a  fublimate, 
from  whence  we  feparated,  by  ablution  with  fair  water,  that  diffol- 
ved  the  fait,  a  fubuance,  which,  hy  it3  infliimmability,  appeared  a 
iind  of  metalline  fulphur.. 

But,  probably,  even,  tliis  fort  of  bodies,  drawn  from  a*  me- 
tal, and  from  antimony,,  may  not  be  the  effeils  of  a  bare  ieparation 
of  pre-exiftent  fulphur,.  from  the  other  ingredients  of  the  fubftancea- 
that  yielded  them  ^  but  new  concretes,  produced  by  the  operation  of 
the  fire  on  thole  bodies,  and.  by  the  combination  of  fome  of  their 
parts  with  thofe  of  the  addition,  employed  to  obtain  the  lulphursi 
For,  as  far  as  I  have  yet  feen,  either  lalt«petre,  crude  or  difUU'd^ 
menftruums  made  of  it,  other  kinds  of  falts,  or  oleaginous  liquors,  are 
employ 'd  on  thefe  occafions.  And  'tis  very  poflible,  that  Ibme  of 
the  more  difpofed  parts  of  them  may  aflbciate  with  thofe  of  the 
mineral  or  metal,  to  be  wrought  upon  •,  and  fo  from  this-  combi^ 
nation  of  the  ingredients,  there  may.  relult  a  body  of  a  new  texr 
ture,  which  texture  may  difpofe  it  to  be  combuftible  or  inflammable, 
whether  the  ingredients,,  in  their  leparate  condition,  were  fo  or  not 
Thus  ihc^  jiquafortis  be  not  inflammable,  nor  a  piece  of  crude  copper 
inflammable  or  combuftible  in  a  common  moderate  fire  •,  yet  the  me- 
tal being  diflblv'd  in  j^qua  fortisy  and  the  fuperfluous  moifture  warily 
exhaled,  there  will  remain  a  fufible  concrete,  wherein  the  copper,  be- 
ing much  comminuted,  and  its  fmall  parts  fitly  aflbciated  with  the 
falinC:  ones  of  the  menflruum,  compofes  a  kind  of  vitriol,  that,  being 
held  in  the  flame  of  a  candle,  or  even  of  a  piece  of  paper,  will  rea- 
dily burn  away  in  a  finely  coloured  .flame,  which  may  be  kept  diftinfl: 
from  the  other. 

In  fliort,  it  feem5  not  improbable,  that,  if  any  of  the  metals  be,  by 
a  fit  menftruum,  or  proper  ingredient,  reduced  to  parts  minute  enougli^ 
and  thefe   parts   be  fitly  alfociated  with  fome  of  thole  of  the  men. 


pears,    tis  allowable,  to  fufpeft,  that  the  fulphur  obtainM  from  a  par^ 
ticular  metal,  is  not  fo  miu:hau  elementary  or  hypoftatical  principle,. 

harely^- 
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Barely  extrafted,   as  a  magiftery,  or  fome  other  new  compound,  made  Chymijlrj. 
by  the    combination  of  the   metalline  particles,   with  the  body  that 
works  on  them.     But  if  a  chymift  will  have  metalline  preparations  of 
this  kind,  to  be  fulphurs,  I  may  be  allowed   to  make  them  lerve  for 
inftances  of  the  produciblcnefs  of  fulphurs. 


S  E  C  T.    IV. 

CHYMISTS  have  given  us  no  fettled  notion  of  their  mercury,  Mmurietpw 
but  have  left  us  to  guefe  what  they  mean  by  it.  That  which  dusibU. 
leems  agreed  on  by  moft  of  them,  when  they  fpeak  a  little  intelli- 
gibly of  the  principle  mercury,  is,  that 'tis  a  fluid  fubftance,  orvoia^ 
tile  liquor,  which  therefore  may  be  diftinguifhed  from  the  faline  principle, 
efpecially  from  the  alkaline,,  or  fixed  fait  j  as  it  may  alfo  be  from  the 
oil  or  fulphur,  by  its  not  being  inflammable.  But  thefe  marks  will 
not  difcriminate  it  from  phlegm,  which  is  al(b  a  fugitive  and  unin- 
flammable liquor ;  and  therefore  to  make  the  difference,  they  mufl  add 
£)me  other  quality,,  fuch  as  tail,  which  is  wanting  in  phlegm.  So 
that,  according  to  this  doftrine,  the  nature  of  a  chymical  mercury, 
or  fpirit,  will  coniifl  in  its  being  a  volatile  liquor,  not  inflammable^ 
like  oil  or  fulphur,  nor  yet  infipid  like  phlegm.  But  what  a  prin- 
ciple mufl  this  be,  that  comprizes  fuch  different  bodies,,  as  acid  fpirits^ 
as  thofe  of  nitre  and  vitriol  j  the  urinous,  as  for  inflance,  thofe  of  blood, . 
hartfhorn,  c^c.  and  the  anonymous,  as  thofe  of  guaiacum,  honey,  c^c. 
freed  from  their  acidity  j  and  the  running  mercuries  of  minerals 
and  metals,  as  cinnabar,  antimony,  and  lead?  But  as  for  the  mercu- 
ries, or  uninflammable  fpirits  of  vegetables,  and  animals,  I  have  en- 
deavoured to  fhew  their  produftion,  in  treating  of  fpirits  and  volatile 
falts.  And,  therefore,  I  need  only  now  fpeak  to  the  produflion  of 
mercury,  more  properly  fo  called,  that  is,  running  mercury. 

That  there  may  be  extrafted,  or  obtained  from  metals  and  minerals,    whethir>kn^ 
a  fluid  fubflance,  in  the  form  of  running  mercury,  is  the  common  opi-  "'"^  ^^'^^'lL 
nion  of  chymifls-,  and  in  their  writings  we  may  meet  with"  many  pro-y^^^w*  ^mJtMh 
celTes  to  make  thefe  mercuries.  sndmintrali* 

But  feveral  of  the  more  learned  chymifls  themfelves,  have  look'd 
upon  the  pretenfions  of  otliers  to  the  art- of  making  them,  as  a  chi- 
mera;  and  fome  judicious  modern  writers  have  exploded  all  thefe 
mercuries  of  bodies  as  meer  non-entities  ;    nay,  fome  do  not  fcruple  •% 

to  cenfure  all  thofe  who  pretend  to  have  feen,  or  made  any  of  themi 
as  credulous,  or  impoftors. 

I  here  propofe  ^to  examine,  whether  from  a  metal,  or  mineral,  there, 
may,  without  the  addition  of  any  fubftance,  that  certainly  contains 
common  quick- filver,  be  obtained,  by  art,  a  fubftance 'refembling  that 

drug.' 
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Chymjfirj.  drug  in  weightarid  fluidity,  in  amalgamating  withgold^  and  fome  other 

mecals,  and  in  being  indilpoled  to  wet  or  fiick  to  bodies,  that  are  not 
of  a  metalline  nature. 

-Now  there  are  leveral  procefles  of  making  the  mercuries  of  bodies, 
ib  darkly  deliverM,  that  the  generality  of  chymifis  cannot  under* 
iland  them,  fo  as  to  put  them  m  praftice. 

For  fome  of  thefe  proccflfes  are  let  down  in  terms  of  art,  which,  for 
Lthfir  great  darkneis  or  ambigmty,  are  utterly  unintelligible,  but  by 
the  authors  themfelves,  or  thofe  who  are  versed  in  the  more  myfterious 
parts  of  hermetic  philofophy.  And  others  there  are  of  thefe  procefles, 
that  require  fome  mcnftruum,  lalts,  or  other  inftruments,  not  in  the 
power  of  ordinary  chymifts  to  procure. 

Inftances  of  this  kind  frequently  occur  in  the  writings  of  luch  is 
pafs  for  the  adept  philofophers  j  for  inflance,  in  LuBy^s  method  of  mak- 
ing mercury  of  filver  •,  Helmont^s  way  of  preparing  mercury  of  lead  j 
and  Taractlfniz  way  of  extrafting  the  mercuries  of  aU  metals. 

Again-,  there  are  feveral  procefles  to  make  merairies  of  bodies^ 
.cither  falfe^  or  attended  with  luch  circumftances,  as  render  them  unfit 
to  be  tnifted. 

Some  of  thelc  having  been  cautionfly  try'd,  by  thofe  who  had  a  great 
defire  to  find  them  true,  have  not  fiicceeded  at  all  in  praftice*  Hence 
we  have  fo  many  complaints  of  iuch  chymifts  as  have  loft  their 
labour  in  endeavouring  to  make,  according  to  Btguinnis  diredions,  the 
mercury  of  filver  j  tho'  I  do  not  take  that  to  be  one  of  the  mcA  diflS- 
cult  to  be  prepared:  and  he  who  converies  with  thofe  who  have 
attempted  to  make  the  mercuries  of  gold,  antimony,  &c.  according  to 
the  vulgar  procefles,  will  find,  by  their  confeflions,  how  little  the  event 
has  anlwer'd  their  expeflations.  Nor  do  all  the  manufcript  procefles, 
communicated  to  private  friends  as  great  arcana,  much  excel  the 
other;  as  feveral  of  my  acquaintance  have  found  to  their  coft 
Among  the  many  chymifts  I  nave  known,  I  remember  not  above 
three  or  four  credible  perfbns  who  would  affirm,  they  had  ever 
prepared  the  mercury  of  any  metal  or  mineral,  except  of  native  cin- 
nabar, which  is  the  natural  ore  of  quick-filver  •,  or  feen  it  made,  in  a 
conftant  way,  by  any  procefs  foimd  in  printed  books.  So  many  of  thefe 
methods  having,  therefore,  upon  trial,  been  found  falfe  \  cautious  men 
may  be  excufed  believing  other  procefles  for  making  mercury,  which,  tho* 
not  yet  try'd,  leem  no  more  probable,  than  thofe  that  have  been 
found  unfuccefsful. 

But  farther ;  there  are  fome  procelTes,  wherein  it  is  thought,  that 
the  mercury  of  a  metal,  or  mineral,  is  obtained,  when,  indeed,  the 
produced  fubftance  is  mifcall'd  \  or  the  true  mercury  faid  to  be  extraft- 
td,  was  put  in  difguiz'd  by  the  operator. 

I  will  not  here  give  inftances  of  the  cheats  that  may  be  put  upon 
the  ignorant  and  unwary,  and  fometimes  too  upon  the  skilfol,  if  they 
be  not  i:autious ;  but  fhall  content  my  felf  with  a  few  innocent  examples. 

And, 
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And,  fiift,  there  are  fome,  who  findinij  themfelves  iinable  to  make  the  Chymiffry. 
true  mercuries  of  metals  or  minerals,  afcribe  the  name  of  mercury  to 
produtlions,  whole  qualities  are  very  remote  from  thofe  agreed  to  be. 
effentiai   to  quick-lilver.      Thus  Glauber  fpeaks  much  of  his  mercury 
of  Luna^  which  yet  is  far  from  being  running  mercury  j  or  having  the 
ponderofity ,  and  other  properties  of  tnte  qpick-fiiver.    So  Affgelus  Saia^  ^ 
in  his  anatomy  of  antimony,  would  have  us  to  look  upon  the  reguhis 
of  that  mineral  as  its  merairy  j   becaufe  he  takes  it  for  granted,  it 
muft  contain  mercury  •,  and  fancies  no  other  can  be  obtained  from  it. 
To  fliew  that  the^  merairy  obtained  by  fome  proceffes  which  feem  to 
lucceed,  made  part  of  the  addition  employed  by  the  artift  in  the  ope- 
ration, i  might  have  recourfe  to  an  eafy  inftance,,  a  deluding  experi- 
ment that  I. made,  by  mixing  the  filings  of  copper  with  a  certainialt,and 
putting  them  in  a  glafs  veffel  held  over  the  fire,  till  the  fait  is  thoroughljrv 
melted,   and  in  part  lublimed ;   by  which  operation,  the  copper  fcems 
to  be  quite  changed,  efpecially  in  colour  \  while  there  remains  in  the 
lower  part  of  the  glafs  a  confiderable  quantity  of  running  mercury. 

LafHy,  it  is  poflible  to  obtain  from  fome  metals  and  minerals  triw  ■ 
rmming  mercury,   or  quick-filver,.  that   cannot  juffly  be  thought  to 
proceed  merely  from  the  addition. 

Having  diflilled  copper  with  certain  faline  fubflances,   I  Ws  not  a  - 
little  furprized  to  find,  in  the  veflTels.  that  had  b«en  luted  together, ,, 
fome   globules   of  running  mercury,    which   1   could  not  realonably. ' 
fiifpeft  to  come  from  the  addition,  that  was  not  fublimate , .  nor  any 
thing   I  could  judge  to    contain   qiuck-filver.     I    afterwards    founds , 
that  accidents  of  the  like  nature  had  been  obferved  by  feveral  of  my , 
friends. 

A-^^chymifl  of  my  acquaintance  pcefTing  me  ta  comimmicate  to  him  c 
a,  way  of  making  the  mercuryj  of  antimony  and  of  lead  •,  to  be  rid  - 
of  his  importunity,  1  told  him  what,  on-  a  luddenj  came  into  my  - 
thoughts  •,  and  after  I  had  forgot  this  af&ir,  he  came  with  great  Y^t,. 
to  return  me  thanks  for  the  infkruftions  I  had  given  him  •,  bringing  along 
with  him  fome  mercury  of  antimony,  and  a  little  meroiry  of  lead,., 
that  he  had  already  made  by  the  help>of  them.  And  by  the  fame  means- . 
he  expefted  to  obtain  much  more  mercury  from  tht  minerals,  when 
they  fliould  be  longer  digefted  with  the  concourfe  of  the  air  in  thofe  • 
felts,  that  I  had  advifed  him  to  grind  therewith. 

Two  gentlemen  of  my  acquaintance,  tho'  unknown*  ito  each  other,  :^ 
working,  almoft  at  the  fame  time,  upon  filver,  found  parts  of  that 
metal  turned  into  running  merairy  ;  with  which  odd  accident  each  of  ' 
them  came  to  acquaint  me  vbringing  along  with  them  a  little  portion  ^ 
of  the  mercury.  One  of  the  parcels  I  found  not  to  be  common,  but 
metalline  mercury  ;  and  the  artift  complained  to  me,  that  he  fometimes 
had  confiderable  quantities  of  it,  to liis  great  loft-,  becaufe  much  of  "* 
the  filver  he  employed,  in  an  operation^  that  he  expefted  would  prove  ; 
g^in^l,^ being  turned  into.quick-filvcc,  ^hadfwallowed..  up^all  his  profit :  : 

attdA 
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Chymijlry.  :^i'id  this  invited  him  to  apply  himfelf  to  me,  hoping  to  find  a  remedy 
c^^'V'-^^i^  tor  this  inconvenience, 

A  fellow-traveller  of  mine,  employing  afalinebody  about  lead-,  after 
he  had  finilhed  his  operation,  left  the  lead  and  fait  together,  for  fome 
months,  in  a  velTel,  which  he  laid  by  in  a  garret,  where  the  air  had 
accefs  to  it  \  and  he  afterwards  found^  to  his  wonder,  that  tho'  he  had 
•employed  no  mercurial  body  to  work  upon  thq  lead,  yet  part  of  it  was 
turned  into  quick-filvcr,  feparable  by  llraining  •,  and  more  feemed  in  a 
ready  dilpofition  to  undergo  the  like  change.  Whereupon  he  brought 
me  a  part  of  the  metal,  and  a  little  of  the  mercury,  which  1  found, 
by  experience  on  gold,  to  be  of  a  nobler  kind  than  common  mercury. 
And  I  the  lefs  wonder'd  at  this  phenomenon,  becaufe,  by  examining  the 
gentleman,  I  difcover'd,  that  the  principal  thing  he  employed  in  the 
operation  was  common  fait. 

We  took  three  ounces  of  well  refined  filver.  In  thin  plates,  and  fix 
of  common  (iiblimate,  which  was  put  firft  into  a  retort  j  the  filver  cut 
into  fmall  pieces,  being  laid  uppermofl:,  that  it  might  be  penetrated  by 
the  afcending  fumes:  but  the  fire  having  not  been  made  ftrong 
enough,  the  fiiblimate  was  elevated  to  the  upper  part  of  the  retort, 
and  left  the  filver  Icarce  at  all  chang'd  in  the  bottom  of  the  glals. 
Wherefore,  we  put  the  fame  fublimate  and  metal  into  another  retort, 
tind  applying  a  ftronger  fire,  that  the  fublimate  might  be  thoroughly 
melted  before  it  could  fly  away,  we  obtained  no  running  mercury  at 
all  J  but  the  greatefl:  part  of  the  fublimate  was  elevated  in  its  ufiial 
form  i  leaving  behind  it,  the  filver  in  a  lump,  which  fl:uck  hard  to  the 
bottom  of  the  glafs,  and  appeared  much  alter'd.  It  had  gained  an 
ounce  in .  vveight,  and  many  pieces  of  the  metal  fl:uck  together,  and 
lecmcd  at  leaft  half  melted  i  and  were  of  a  kind  of  horny  and  femi- 
diaphanous  fubftance,  which  would  readily  melt,  almofl:  like  fealing- 
wax,  when  held  tq  the  flame  of  a  candle,  at  which  yet  I  could  not 
perceive  it  manifefl:ly  to  take  fire. 

An  expert  metallift  of  my  acquaintance,  being  defirous  to  try   wliat 

gold  and  filver  he  could  get  out  of  a  fine  En^Ujh  marcafite  I  had  pre- 

lented  him  ^   he  examined  it,  according  to  his  method,   without  any 

mercurial  preparation,    and  found,   to  his    furprize,   that  it  yieldec^ 

befidcs  other  things,  fome  running  mercury,  which  he  gave  me. 

MetMUtm         More  tlian  one  of  my  friends  have  made  the  mercury  of  antimony, 

mercuries  pro-  by  unlulpcilcd  additions,  fuch  as  falts,  that  had  nothing   to  do   with 

l^xim^^whh  ^^^^^'?^''^^^>  ^^'  other  compofitions,  w^herein  common  mercury  is  an  in- 

^dd.        '      predient.    One  of  thefe  ancimonial  mercuries  looked  fo    odly,    that, 

tho'  it  were  made  by  dilliriation,  I  try'd  whether  it  would  not  ope- 
rate on  gold  in  a  peculiar  manner  ^  and  having,  accordingly,  put  a 
little  fine  calx  of  that  metal  into  the  palm  of  my  hand,  1  added  to  it 
an  equal,  or  a  double  weight  of  this  mercury,  which  immediately 
incorporated  with  a  very  raanifcfl  heat.  And  this  is  my  quick  way 
of  examining  other  mercuries  of  bodied  •,    for    tho'   alone  it   be  not  a 

certain 
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•tertain  fitrn,  that  a  mercury  is  of  that  fort,  becaufe  lean  obtaJn  a  Chjmifiry. 
mercury  fo  qualified,  by  a  different  method  from  any  hitherto  men-  ^^^''V^'N^ 
tioned  i  yet  as  I  had  fufRcient  rcafon  to  conclude,  that  they  obtained 
thofe  merairies  from  the  bodies  they  affirm'd  to  have  yielded  them, 
fo  the  rcadinefs  of  thefe  mercuries  to  mix  with  gold,  without  the 
help  of  fire,  and  even  to  grow  hot  with  it,  which  vulgar  mercury  will 
not  do,  confirmed  that  they  were  metalline  mercuries,  rather  than  of 
the  fame  kind  with  common  quick-filven  And  my  way  of  obtaininp; 
incalefcent  mercury,  is  fo  very  different  from  any  of  thofe,  that  there 
was  not  the  leaft  caule  to  lufpeft,  the  mercuries  of  the  refpeftive 
bodies  were  fo  obtained  •,  efpecially  fince  I  knew  that  tny  way  was  un- 
known to  moft  of  the  perfons  mentioned,  and  praftifed  by  none  of  them. 

Having  prepared  a  particular  merairy  of  this  kind,  I  put  to  one  part 
thereof,  fometimes  half  its  weight,  and  fometimes  an  equal  weight  of 
refined  gold,  reduced  to  a  calx,  or  fubtile  powder  •,  and  mixing  them 
together  in  the  palm  of  my  hand,  they  grew,  in  the  fpace  of  a  minute^ 
confiderably  hot.  The  cffeft  was  by  much  the  greater,  for  employing 
an  equal  weight  of  gold.  Nor  did  the  ititerpofition  of  a  paper  between 
the  metals  and  the  hand,  prevCTt,  tho'  it  much  abated,  their  heat. 

Thefe  experiments  were  made  but  with  imall  quantities  of  the 
mercury  •,  but  if  we  had  employed  larger,  to  a  due  proportion  of  gold, 
'tis  probable,  die  heat  might  have  been  intenfe  enough  to  crack  a  glafs 
vial  •,  for  a  dram  of  it  has  fometimes  caufed  me  to  lay  it  fuddenly  oirt 
of  my  hands.  This  merairy  was  fo  well  difpofed  to  gold,  that  it  would 
prefently  amalgamate  with  an  equal  quantity  thereof,  into  a  hard 
mixture  •,  wherein  the  merairy  fo  far  prevailed,  as  quite  to  abolilh  the 
colour  of  the  gold.  And  the  power  of  penetrating  and  growing  hot 
•with  gold,  was  fo  efTential  to  ctir  mercury,  that  after  it  had  been  fi-e- 
'quently  diftillcd  from  that  noble  metal,  it  ftill  retained  this  property : 
nay,  even  a  fmgle  dram  of  it,  after  having  lain  by  for  three  or  four 
years,  grew  lb  hot  with  gold,  that  I  feared  it  Avould  have  burnt  my 
hand.  And  to  try,  whether  this  furprizing  faculty  of  growing  hot 
immediately  upon  gold,  wou'd  continue  for  a  ftill  longer  time  in  the 
mercury  ^  I  took  fome  that  I  had  kept,  hermetically  fealed  up,  for  ten 
or  twelve  years,  and  having  put  it  to  fome  common  calx  of  gold  in 
the  palm  of  my  hand,  it  prefently  grew  hot :  and  having  diftilled  off 
the  mercury>  and  tried  it  again,  it  did,  as  well  as  fome  that  was  un* 
diftiird,  ai£ain  heat  with  gold. 

And,  by  the  way,  we  may  obfervc,  that  a  mercury  qualified  t6 
grow  hot  v/ith  gold,  and  perhaps  with  other  powders,  may  be  made 
by  more  methods  than  one  or  two  \  for  experience  has  alfiired  me, 
that  fuch  a  mercury  may  fuccefsfully  be  prepared,  not  only  by  em- 
ploying antimony,  and  fuch  folid  metals  as  iron,  but  even  without 
any  metal  or  antimony.  But  the  gold  muft  be  duly  prepared  for  this 
trial :  the  fmalleft  filings  I  could  procure,  were  not  fine  enough  for 
the  purpofe.    Nor  will  every  calx  of  gold  ferve  the  turn  j  that  which 

Vol,   III.  Fff  Iprift*. 
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i^hjmiflrj^,  I  principally  diofe,  was  made  by  quartation,  or  the  melting  together 

^  '   one  part  of  fine  gold,  and  three  or  four  parts  of  cupell'd  fil ver,   and 

then  putting  the  maft,    wherein  the  metals  are  mixed  almoft  fer  mi^ 
nima^  into  purified  ^^/i/orf  if,,  which  diffolving  only  the  fil  ver,  leaves 
the  gold  in  a  fine  calx.    But  there  being  fome  difficulty  in  obtaining 
this  calx  pure,  I  will  add,  that  by  making  an  amalgam,  in  the  common 
way,  with  pure  gold  and  vulgar  mercury  j  and  dilfolving  the  mercury 
in  good  Aqua^  fortis^  there  will  remain  a  powder,    which  being  well 
waih'd  with  fair  water,  and.  kept  a  while  in  a  moderate  fire  to  dry,  will 
become  a  proper  calx  for  thispurpofe.    And  to  fhew,  that  the  heat 
in  this  experiment  proceeds  not  firom  the   corrofive  particles^  of  the . 
jiqua  fortky  employed  in  preparing  the  gold  \  I  put  upon  fine  leaf- 
gold,  two  ot  three:  times  its  quantity  of  our  mercury,  and  aimartheat 
was  immediately  produced  in  my  hand.    1  put  two  drams  of  antimo* 
nial  quick-fiiver   into  the  palm  of  my  hand,    and  added  to  it,    by 
degrees,  a  dram  and  half  of  the.  powder  of  fine  filver,.  made  by  pre- 
cipitation with  copper,  in  the  ordinary  way  *,   when  mixing  them  with  . 
my  finger,  I  found  they  grew  fenfibly  warm.    And   this  mixture,  in 
a  fiiort  time,    became  of  a  fofi:  and  uniform  confidence,  almofi:  like 
melted  blotter  ^  fb  that  we  added  half  a  dram  more  calx  of  filver,  . 
without  rendering  the   amalgam  too  ftiff^  and,^  perhaps,   we  might 
have  added   another  half  dram,    without  overcharging  that  piercing  . 
mercury  j  in  which  cafe  k  would  have  Iwallowed  up  full  its  own  weighe 
of  filver :   fo  different  was  it  firom  common  mercury.     And  when  we  . 
left  off,  it  had  reduced  into  a  very  yielding  form,  three  quarters  of 
its  own  weight  of  folid  metal.     This  amalgam  we  put  into  a  fmall  ■: 
vial,  and  ftopt  it  up* with  cork,  to  obferve,  whether  it  would  harden^ 
when  kept  from  the  firee  air.    Kext  morning  it  appeared  to  be  cchi-  - 
creted  in  the  glals ;  and  breaking  the  glafs  on  the  morning  following, 
to  take  out  the  matter,  we  found  it  confiderably  hard  and  brittle. 

As  for  the  mercury  of  gold,   tho'  1  have  brought  a  great  many 
parts  of  that  crude  metal  to  ailume  a  merairial  form,  and  to  come 
over  therein    by    diftillation,  yet  I  have  not  leen  any  thing,   that  I 
was    fatisfied  deferved    to    be    called  merauy  of  gold.       But  a  fo- 
reigner,   who  feem'd   a  candid   gentleman,  and,  as  I  perceived,  had  : 
ieen  uncommon  things,    and   who    fhewed  me  one    whereat    I    was  ; 
furprized,  affured  me,  that  he  had  met  with  a  very  learned  man,  in 
comparifon  of  whom    he  confcffed  himfelf  but    a   novice,    who  put 
ibme  gold  into  a  little  vial  of  a  certain  menflnruum,  which  this  gentle-^ 
man  knew  not  how  to  prepare  •,    and  intimated  to  him,  that  the  men-- 
ftruum  would  have  a  peculiar  operation^  as  well  iipon  gold  as  filver;. 
and  my  relator  having  put  the  vial,  well  ftoppM,  into  his  pocket,  and 
carried  it  about  with  him,  was,  when  he  came  home,   and  took  it  out^ . 
furprized  to  find,  inftcad  of  the  gold  he  had  feen  put  in,  a  confidd^ble 
quantity  of  running  mercury.    This  the  .artift,  who  only  lent  him  the  • 
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menflruum,  did  not  ieem  to  think   flrange,    when   made   acquaintedC/^«i//?ry, 
with  it. 

I  have  here  been  careful  to  mention  only  thofe  relations,  to  which 
I  my  felf  faw  caule  to  give  affent.  If  thefe  inftances  be  fuppofed 
cafual  experiments,  whilft  there  appears  no  fettled  way  for  the 
obtaining  the  mercuries  of  bodies,  I  might  alledge,  that  fome  paiTa- 
ges  here  deliver'd  make  it  probable,  that  even  fettled  methods  of 
making  the  mercuries  of  Ibme  bodies,  are  not  unknown  to  fome 
artifts.  And  tho'  moft  of  thefe  experiments  may  be  faid  to  have 
been  cafual  in  this  refpeft,  that  thofe  who  made  them  did  not  princi- 
pally defign  to  obtain  metalline  or  mineral  mercuries  ^  yet  the  efFeds 
produced  were  as  naturally  and  neceffarily  confequent  upon  operations  fo 
managed,  as  if  the  artift  had  directly  defign'd  them^  which  in  fome  of 
thefe  cafes  they  did.  And  it  is  not  material  to  enquire,  whether 
the  quick-filver,  made  in  thofe  experiments,  be  owing  to  chance  or  skill ; 
lince  it  is  plain,  that  if  metals  and  minerals  couM,  by  either  way^ 
be  actually  brought  to  afford  running  mercury  i  there  needs  no  more 
to  prove  that  fuch  mercuries  are  reaHy  obtainable  from  them. 

Whether  the  mercuries  of  metals  and  minerals  be  pre*exifiing  prin«< 

ciples,  and  only  extrafied  from  them,  may  feem  fuperfluous   to  en*- 

quire  ^  fince  the  generality  of  chy mifls,  of  different  ages  and  countrie.% 

have  refolutely  determiuM  the  a/Brmative.    This,  however,  is  not  at 

all  to  be  wonder'd  at,  fince,  according  to  their  hy  pothefis  of  the  trim 

frinuy  whereof  thev  prdTume  all  perfeSiy  mixM  bodies  to  be  compofed^ 

metals  muft  coniift  of  mercury,  as  well  as  of  fait  and  falphur  j  and 

Gonfequently  afford  it  upon  the  analyfis  of  the  body    into  its  threk 

primordial  ingredients.    But  notwithftanding  this,  the  problem  feems 

difficult  to  be  refblv'd:  for  fuppofing  there  are  true  metalline  mer* 

curies  preparable  by  chymifis  \  they  very  ftudioufly  conceal  the  ways 

of  their  preparation .  And  as  'tis  very  difficult  to  obtain  any  of  the 

faSitious  mercuries,  wherewith  to  make  the  proper  tryals ;  ^x^  thofe 

few  authors  who  affirm  themfelves  to  have  poffefsM  fuch  mercuries^ 

give  us  but  an  exceeding  lame  and  defe£kive  account  of  them  \  ftudi<- 

oufly  omitting  thofe  particulars  which  are  moft  requifite  in  order  to 

form  a  right  )udgment  about  them.  For  my  own  part,  I  am,  at  prefent, 

inclinM  to  think,  that   the  mercuries  obtain'd  from  metals^  do  not 

clearly  appear  to  have  been  pre-exiftent  in  them  *,  and  that,  at  leaft^, 

fome  of  them,  may  be  rather  fluid  magifteries  of  metals,  dian  theit 

principles.    One  of  the  moft  obvious  things  that  fuggefted  this  fufj^i^ 

cion  to  me  was,  that  whilft  fome  metals,  as  tin  and    lead>  were  m 

fuiion,  they  wouM  to  one,  who  fhou'd  not  know  of  their  being  itielt«- 

€d,  appear  to  be  parcels  of  mercury ;  fince,  like  it,  they  are   fluid 

and  ponderous,  and  fiick  not  to  the  crucible,  or  to  ftones^  bricks,  or 

almoft  any    other   bodies,    except  metalline  ones  \   fome   of  which 

they  will  eaiily  pierce  into,  as  quick*filver   does  into  filver  or  gold  ;  fb 

that  if  the  fluidity  of  thefe  metals  were  permanent,  they  ini^t  well 

Fffa  ^      ^      ^   p^^^ 
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Chjmiftry.  V^^^  ^^^  mercuries.    And  if  in  the  moon  as  there  are  mountains,  fb  there 
jbX-V^'v^    IhouM  alio  be  metalline  mines,  in  cale  the  heat  of  the  climate,  or  off 

the  foil,  ihou'd  keep  them  conftantly  in  fuch  a  degree  of  heat,  as  we 
find  fufficient  to  melt  lead,  which  need  not  be  very  intenfe,  thele  me- 
tals wou'd  there  imitate  our  mercuries.    Thus  I  have  learn'd  from  tra- 
vellers, that  in  feveral  parts  of  the  torrid  zone,  what  would  here  be 
butter,  is  there  fluid  Ifkeoil,  and  fold,  as  other  liouors,  by  meafure^ 
not  by  weight.     And  an  inquifitive  traveller  afTured   me,  that  whilft 
he  was  in  fome  parts  of  the  Indiesy  having  ftarm'ih'd  himfelf  with  fome 
liquid  fubflances  from  wounded  plants  -,  as-  fbon  as  he  came  near  Eu^ 
rope  they  turned- into confififent  and  pulverable  bodies:  it  is  not  there- 
fore impoffible,  that  the  piercing  falts^  and  other  fubtile  bodies,  em- 
ployed in  preparing  the  mercuries  of  metals,  ^^y,   either  by  their 
natural  agility,  and  by  fo  altering  the  ihapes,  and  loofing  the  cohe- 
fion  of  the  metalline  corpufcles,  bring  them  to  fuch  a  texture  as  may. 
fufFer  the  etherial  fubftance,  whereto  fo  many  other  bodies  owe  their 
fluidity,  to  agitate  them.    Thefe  caufes,  or  fome  other,  may   poiS- 
bly  keep  the  prepared  metal  fluid.  Thus  the'  camphire  be  a  confiftentr 
and  tough  body^  yet  fome  nitrous  fpirits  will  eafily  penetrate  it,  and 
may  be  brought  to  ftay  fo  long  with  it,  that  I  have  kept  the  oil  of 
camphire  fop  ftveral  years,  without  lofs  of  its  fluidity,  tbo'  expos'd 
to  fuch  intenle  degrees  of  cold  as  would  freeze  feveral  other  liquors. 
And  fince  the  vapour  of  lead  can  arrefl.  quick>filver,  and'  make  it  a 
coniiAent  body -,  and  fince  Htlmont  afTures  us,  that  the  liquor  alkaheft 
being  once  abftrafted   from   running  mercury,  deprives  it,   and.  that 
almoft'  irrecoverably,  of  its  fluidity,  fo  as  to  make  it  pulverable  j  why* 
may  not  nature  or  art  fupply  fome   corpufcles  to   expel    or  dilable 
thofe  that  keep  a  metal  in  the  form  of  a  folid  ;  efpecially.  fuice  the 
matter  of  metals  themlelves  may  have  been  a  fluid  body.    Another 
reafoii-  why  I  lufpeft  the  mercuries*  of  metals  and  minerals  not  to  be 
merely  ext rafted  principles  or  ingredients,  is,  that  I  have  obferved  a 
greater  diffimilitude  between  running  mercuries,  furnifhed  with  all  that 
is  requifite  to  make  them  pafs  for  true,  than  agrees  to   their    being 
Ample  and  primordial  bodies,  barely  extricated  from  the  others,  with 
which  they  were  at  firft  mix'd  ^  aswefliall  fee  hereafter.    Thechy- 
mifts,  alfo,  who  talk  of  the  mercuries    they  have  drawn  from  me- 
tals, da  not  tell  us  what    other    ingredients    they  obtain'd  by  their 
fnppofed  analyfis  ^  which  leaves  it  dubious,  whether  they  obtain'd  any 
ftlt  or  fulphur   or  not ;   and  of  what   nature   thofe  fubftances  were 
that  they  did  obtain.     For  if  thefe  were  not  true   fait    and  fulphur, 
the  Genuinenefs   of  the  analyfis  might  be  queftionM  ^  becaufe  it  may 
be  alledg'd,  that  the  chymical  operation,  and     the  addition,  turning 
fome  parts  of  the  earth  into  bodies,  which  muft  not  be  acknowledged 
to  have  pre-exifted  in  them,  may  alfo,  by  a  change    of  texture,  have 
tujTii'd  fome  other  parts  of  the  metal  into  the  form  of  mercury. 

Aiid 
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And  to  give  the  fanflion  of  an  adept,  Raymund  Lully^  tlio'  he  often  Chjmijlry 
f^aks   of  mercury  in  a  dark  and  allegorical  lenfcj^  yet  in  his  CUvicu-      ~  ~     * 
/rf,  he  delivers  a  procefs,  from  whence  icleems  manifeft^that  hisdefign 
was  not  to   extrad  a  pre-exiftent  quick-filver  •,   fince  he  direils  us  to 
prolecute  the  work  till  the  quick-filver  obtained,  be  equal  in  weight 
to  the  filver  to  be  tranfmuted  \  whereby  it  appear^f,  that  the  mercuries 
of  bodies  are  rather  magifteries  than  extrafts.     For  in  this  procefs  of 
LuUy  it  appears  not,  that  the  mercurial    principle  was  extratled  from 
the  fait  and  fulphur^  but  rather  that  the  body  of  the  metal,  without 
being  analyzed,  was  turn'd  into  mercury.    Magiftery  is,  indeed,  a  term 
varioufly  employed  by  chymifts,  and,  particularly^  'tis  \if^^hy  Taracelfus^ 
to  fignify  different  things  j  but  the  beft  notion  I  know  of  it,is,  that  which  I- 
find  authorized  even  by  Paracelfusy  where  he  expreffes  himfelf  more  diflinft- 
IYj  I  mean,  a  preparation  whereby  there  is  no  analyfis  made  of  the  body  af- 
fign'd,  nor  anextraftion  of  any  particular  principle,  but  almoft  the  whole 
body  is  turn'd  into  a  fubftance  of  another  kind  :  a;5  when  iron  or  copper,  by 
anacid  menftruum  that  corrodes  and  affociates  therewith,  is  turn'd  into  vi- 
triol of  iron  or  copper  j  and  quick-filver,  by  having  a  fufficient  quantity 
of  j4(]ua  fortis,  ftrongly  abftrafted  frcm  it,  is  chang'd  into  red  precipi- 
tate j  or  by  being  fublim\i  with  common  fulphur,is  turn'd  into  cinna- 
bar :  or  to  give  a  more  appofite  example,  when  quick-filver  is^  by  the 
Jafting  operation  of  the  fire,  without  external  additions,  diftind  from 
the  particles  of  fire,  turn'd  into  a  red  powder,  call'd  precipitate  per  fe» 
I  am  credibly  informed,  and  have  fome   proof  of  the    thing,  that 
there  is  a  place  in  Triwfylvania^  where  portions  of  running  mercury  fall- 
ing out  of  the  earth,  and  lying  a  while  in  the  air,  of  themfelves  co- 
agulate into  bodies  permanently  hard:  fo  little  diiference  hath  nature 
her  felf  there  made  between  the  mercurial  fluidity,  and  the  Iblid  con- 
iiftence  of  the  fame  portion  of  matter.    If,  therefore,  fo  fmall  a  thing 
as  the  contaft  of  the  air  can  expel,  is  able,  by  its  prefence,  to  retain 
a  mineral  body  in  the  form  of  a  true  running  mercury,  as  well  as  by 
its  recefs  to  leave  it  folid  ^  why  ihou'd  it  be  imppilible  for  art  to  in- 
terclofe  fome  very  minute  and  reftlefs  particles,  which,  by  their  va- 
rious and  inceifant  motions,  may  keep   a  metalline  body  in  the  ftate 
of  fluidity  •,  as  I  lately  noted,  that  the  fpirit  of  nitre,  for  whole  years 
together,  kept  camphire  in  the  form  of  a  liquid  oil  ? 

But  it  may  be  objeflred,  that  quick-filver  eafily  amalgamates    with ' 
metals  •,  becaule  of  its  near  alliance  to  the    mercurial  part  of  thole 
bodies,  and  that  tlie  gravity  of  the  metals  is    fuch,  as   cannot  rea- 
fonably  be  deduced  from  any  other  caufe  than  an   abundance  of  the 
mercurial  principle. 

To  thisl  anfwer,  that  amalgamation  being,  in  eflfefti  but  a  kind  of 
diifolution  of  metals,  in  a  menftruum  or  fluid  body,  for  fuch  is  mer-- 
cury     with  regard   to   them,    there  is   no   neceflity  that  thefolvent- 
fliou'd  find,  in  the  metal,  a  copious  ingredient  juft  of  its  own  nature  ;  , 
for  diifolution  depends  not  fo  much  upon  the  pretended  affinity  be- 
tween 
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Chjmifirj*       Befidcs,   a  fluid  form   does  not  always  argue  the  lightnefs  of  the 

body  wherein  it  is  found  j  lince  it  may  confift  of  particles  fo  folid  and 
numerous,  that  notwithftanding  their  inteftlne  "motion,  the  body  they 
compofe  may  be  very  ponderous  j  as  appears  by  red-hot  iron,  melted 
lead,  and  in  rommcn  quick-filver,  which,  tho'  fluid,  is  heavier  thaa 
any  known  body  except  gold- 

But  farther,  tho'  the  folid  portion  of  a  metal  retain  more  of  the 
additions  employ'd  to  bring  it  into  the  form  ot  mercury,  than  it  can 
be  prov'd  to  contain  j  yet,  this  difadvantage  may  be  compenfated,  bjr 
the  new  difpofition  of  parts  that  the  mercurial  portion  acquires  in  the 
operation  which  turns  it  into  a  liquor  ^  and  may  be  fuppos'd  to  bring 
the  parts  to  a  cloler,  or  more  convenient  order  than  they,  were  in  be- 
fore \  as  ice,  when  thaw'd,  takes  up  lefs  room  than  when  (olid.  And 
^tis  not  impoffible,  that  the  Ipecific  gravity  of  metalline  bodies  may 
be  increas'ci  or  diminifhed  by  fiich  finall  proportions  of  additions,  ad 
do  not  at  all  confiderably  add  to  their  abfolute  gravity.  This  the  chy- 
mifts  ought  not  to  deny,  after  what  they  grant  of  the  efficacy  of  that 
they  call  the  philofopher's  ftone,  whereof  they  tell  us,  that  one  grainy 
if  it  be  of  a  nobler  order,  or  degree,  may  tranfmute  a  whole  pound  <rf 
quick-filver  into  perfeft  gold  5  whence,  confequently,  the  fpecific  gravity 
of  a  metal  is  vaftly  chaiig'd  by  an  addition.  Befides,  the  tranfmuting 
powder,  being  a  compound  body,  whereof  only  a  part  is  gold,  it  may 
probably  be  fuppos'd  to  be  more  light  wjpecie^  than  the  metal,  that  by 
addition  thereof  is  produced  •,  which  being  pure  gold,  is  the  moft  pon- 
derous body  yet  known.  And  there  is  a  way  of  making  a  metal  far 
lighter  in  fpccie  than  it  naturally  is,  by  the  addition  of  left  than  a 
1 00  th  part  of  its  weight  j  as  experience  has  convinc'd  me. 

•Wherefore,  to  come  to  the  grand  objeftion  drawn  from  LuUy^s  expe- 
riment, it  will  not  prefently  follow,  that,  if  the  whole  body  01  a  metal 
be  broui!;ht  into  a  mercurial  form,  this  mercury  deftroys  our  hypothefis  ^ 
for  tlio'  I  grant  it  cannot  here  be  faid,  as  in  the  former  cafes,  where  a 
part  only  of  the  me:al  is  turn'd  to  mercury,-  that  the  obtain'd  quick-filver 
may  confifl  of  the  moil  folid  and  ponderous  parts  of  the  metal ;  yet  it 
may  {till  be  alledg'd.  that,  for  ought  we  know,  the  mercuiy  produced 
by  the  reduftion  of^  the  whole  metal  into  a  fluid  form,  will  be  Ipeci- 
fically  lighter  than  common  mercury  •,  and  fo  cannot  be  neceffarily  con- 
cluded Ipecifically  heavier  than  the  metal  that  afforded  it.  I  have, 
indeed,  had  portions  of  the  mercuries  of  more  than  one  or  two  metals, 
yet  it  was  but  in  fmall  quantities;  fo  that  tlie  other  trials  I  made  with 
them,  prevented  me  from  examining  their  fpecific  gravity  hydrofla- 
tically.  But,  that  quick-filver  may  be  fpecifically  lighter  than  the 
metal  which  affords  it,  the  chymifts  cannot  reafonably  deny  •,  fince 
they  allow  running  mercury  to  be  obtainable  from  gold;  and  tell  us 
great  mntters  of  it,  becaufe  of  it*?  proceedius;  from  fo  noble  a  bod  v. 
"Now,  if  this  mercury  of  gold  be  faid  to  be  of  the  lame  fpecific  weight 
with  common  quick-filver,  we  have  a  notable  infiance  of  a  mercury  confi- 
derably 
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derably  lighter,  in  ffecicy  than  the  metal  that  yielded  it.  And  there- 
fore,  till  experience  has  nianlfefted  the  contrary,  it  will  not  be  abfurd 
to  prelume,  that  the  mercuries  of  other  metals  may,  likewife,  be  lighter, 
in  fpecicy  than  the  refpeftive  bodies  from  which  they  were  obtained : 
but  if  it  be  faid,  that  this  mercury  of  gold,  may  be  as  ponderous  as 
gold  It  felf  i  then  'tis  poflible  for  a  metalline  body,  notwithftanding 
Its  being  reduced  into  the  form  of  a  fluid,  to  be  equiponderant  to  the 
metal  that  atforded  it.  And  to  confirm  this,  I  (hall  add,  that  it  is 
poflible  for  a  metalline  body  to  refemble  another  in  all  the  manlfeft 
qualities  whereby  artifls  examine  them  j  and  yet  to  differ  greatly  from 
it  in  fpecific  gravity  j  a«  I  once  obferved  in  a  metal,  that  was  not  only 
white,  like  filver,  and  very  malleable,  but  when  purpofely  examined, 
endured  cupellation,  and  was  reputed  by  a  very  eminent  artifl,  wha 
fent  it  me  to  examine,  to  be  good  filver  in  all  proofs  •,  and  yet  this 
metal  I  found,  by  hydroftatical  trials,  to  be  much  fighter,  inffecie^  thart 
common  lilver.  And  if  this  famous  perlbn  was  not  millaken,  that  odd 
metal  may  yield  me  a  notable  inftance  to  my  prefent  purpofe  \  fincc 
he  affirm'd  it  to  be  made  of  quick-filvcr,  without  the  addition  of  any 
metalline  body :  for  if  fo,  that  fluid  muft,  by  a  change  of  texture, 
have  fuffer'd  a  conCderable  lofs  in  its  fpecific  gravity.  And  once  I 
had  a  mercury,  which,  amongfl:  other  remarkable  properties,  was  con- 
fiderably  heavier,  infpecie^  than  common  merairy,  tno'  it  were  made  of 
a  body  no  heavier,  and  by  the  help  of  additions  much  lighter  than  that. 
This  quick-filver  looked  very  fine,  was  very  agile,  and  had,  before  I 
examined  it,  been  more  than  once  difl:ill'd.  Hence  it  appears,  that  while 
a  body  is  in  a  mercurial  form,  we  cannot  lafely  determine  what  degree 
of  fpecific  gravity  it  has.  For  fince  a  fort  of  quick-filver  may  be  far 
more  ponderous  than  the  common  j  'tis  probable,  that  another  fort  may 
be  far  lighter  than  that  j  and  fo,  perhaps,  lighter  than  the  metals  re- 
duced into  that  form:  for  'tis  far  lefs  likely,  that  the  former  Ihould 
be  produced,  than  the  latter  •,  becaufe  there  is  but  one  known  mineral 
body  at  all  heavier  than  common  quick-filver  j  whereas  there  are  many 
much  lighter  than  it,  which  are  capable  of  being  affociated  therewith. 

In  ihort,  the  argument  I  have  been  anfwering  is  not  cogent,  becairfe 
built  upon  a  fuppofition,  that  the  mercuries  afforded  by  metals  and 
minerals  muft  be  of  the  fame  weight  with  common  mercury ;  which 
is  a  bare  afTcrtion,  without  any  proof,  and  repugnant  to  the  experi- 
ment juft  mentioned,  of  the  diftilled  mercury,  that  was  heavier  than 
the  common  ^  and  to  the  prefumption  thence  derived,  that  ther^  may 
be  bodies  in  a  merairial  form,  lighter,  in  fpecie^  than  common  mercury. 
And  fince  pure  gold  is  far  more  ponderous  than  common  quick-filver, 
it  plainly  appears,  that  it  is  not  to  the  participation  of  common  mer* 
airy,  that  metals  muft  neceffarily  owe  their  great  weight ',  but  that 
nature  and  art  may  contrive  the  parts  of  a  body  into  fo  dole  an  order, 
as  to  make  it  more  ponderous,  bulk  for  bulk,  than  comftion  quick- 
filver. 

Vol.  hi.  G g g  Aftd 
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Chyv^Jfry.      And  here  it  may  be  proper  to  inquire,  whether  all  the  bodies,  that 
u^Si<-^fc^  in  fhops,    and  among  chymifts,   pafs  for  true  running   mercuries,  are 

homogeneous,  or,  fo  much  of  one  and  the  fiune  nature,  that  the  leve- 

ral  portions  of  them  differ  but  numerically, 
lUinntngmer'      I  haye  fome  obfervatious  to  make  upon  this  queftion,  that  will  deter- 
tftrtit  not  *«r^inine  it  in  the  negative ;  tho'  both  chymifts  and  naturalilb  employ  all. 
"'WK*^^-       running  raercuries  indifferently. 

1.  And,  firft,  it  is  obfervable,  that  a  runnmg    mercury,  may  be 
brought  to  differ  from  common  quick-filver,  by  depuration  j  for  there 
are  in  moft  mercuries,  either  recrementitious  particles,  or  at  leaft  fbme 
Ipoie  adherence?,  (eparable  from  the-  reft  of  the  body,  which  being 
removed,    the   mercury   becomes  more  homogeneous,   or  clean,  than 
bieforei    The  like  end .  is  alfo  obtainable,  by  grinding^  or  wafliine  the 
merairy  very  well,  with  fait  and  vinegar,  or  fpirit  of  wine ;  which  will, 
Qommoaly  be  fourd,by  what  Uiey  c^ry.  ofE    And  mejrcury  is  fome- 
times  attempted  to  be  purified  by  diftillation  j  which,  the'  in  fome 
cafes  infufficient,  i$  in  others  very  convenient.    And  aitifts  ule  other 
means  to  the  fame  purppfe.    Uilo  wpnder  then^  if  chymifts  themfelvcs^^ 
before  th^y  proceed  to  more  intimate  preparations  of  mercury,  order 
it  to  be,  leveral  times,  previoufly  incorporated,  andlublimed  with  add. 
felts  or, fulphurs,. and  then  revived  with  alkalies^  lince,  according  tO: 
Jipiechanical  principlfes,  it  muft  thus  be  divided  inta  exceeding  minute 
gtebulessj  wnence  it  acquires  far  more  of  furface  than  it  had  before  ^ 
iQ>,that  a  great  multitude  of  leparable  parts  come  to  be  touched  almoft.: 
on. every  fide  by  the  ialts  and  fulphurs,  whereto,  by  this  means,  when, 
thbe  quick-filver  is    driven  from  them  in  the  revivification,   'tis  pro- 
be^ble,   that  very  many  of  them  adhere,  which  were  not  fiiperficial,. . 
when  all  thefe   globules  made  up. but  one  mafs.      And,  'tis  poflSble 
too,  that  the  alkalies  employed  to  revive  the  quick-filver,  may  heJp- 
to  tear  off  from  it  fomc  of  the  feculent  particles,  which  the  chymifts 
defire  it  ftipuld  be  freed  from.    And,  by  the  way,  there  is  no  neceflity 
to  have  recourfe  to  fait  of  tartar,  or  qvick-lime,  or  fuch  like  alkalies, . 
for  the  reviving  of  quick-fiJver  j    and^^  therefore,  when  I  would,  with 
eafe,  obtain  a  clean  and  aftive  mercury,  I  do  not  employ  firft  acid, 
and  then  alkaline  falts,  but  thoroughly  mix  common  cinnabar,  finely 
powder'd,  with  a  double,    or   an    equal  weight  of   filings    of  iron,, 
or  fteel ;    for  thefe  being  diftilled  together  in  a  low  retort,   with  a 
brisk  fire,   the  fulphur  of  the  cinnabar   will   faften  upon  the  filings, 
and  let  the  mercury  come   over  fair   and  vivid,  and,  perhaps,    im- 
pregnated with  a  ferruginous  quality. 

2.  There  is,  alfo,  another  way  of  diverfifying  mercury  by  impreg- 
nation^ as  when  fome  fubtile  parts  of  another  body,  are  fo  intimately 
aifociated   and    united  therewith,    that  not  only    the    addition  wiU 
ffik  with  the  mercury^   when  ftraiiied  thro'- leather,    but,. alfo,  con-*, 
tinue  with  it  after  diftillation,    whilft  the  mercury  ftill  remains  very 

yividr    I  knov^.  theie  are  njany  chymifts,  who  look  upon  quick-filver 
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^s  a  mineral,  wherein  no  other  body  can  fatten,  fo  as  to  alter  it  Chjmifirj^ 
intrinfically,  or  fuffer  it  to  be  affociated  intimately,  or  permanently 
therewith.  And,  indeed,  iince  we  find  that  when  gold  klelf,  where- 
to, of  all  bodies  whatfoever,  mercury  is  allowed  to  have  the  greateft 
analogy,  may  yet  be  feparated  from  it,by  committing  an  amalgam  of  thofe 
two  metals  to  leather ;  which  will  ttanfmit  the  quick-filver,  and  retain 
the  gold  i  and  fuice  if  fuch  an  amalgam  be  diftilled  with  a  compe- 
tent fire,  the  mercury  will  alcend,  and  leave  all  the  gold  behind  in 
the  retort ;  it  feems  improbable,  that  mercury  ihould  be  more  inti- 
mately affociated  with  any  other  bodies:  but  thefe  arguments,  tho' 
fpecious,  are  not  fatisfaftory;  for  the  corpufcles  of  fome  mineral 
bodies  may  be  lb  well  mixed  with  quick-filver,  as  to  pafs  with  it 
through  the  pores  of  leather;  and  I  have  found,  by  trial  purpofely 
made,  that  quick-filver  being  in  a  convenient  proportion  amalgamated 
with  tin  or  lead,  and  diflilled  with  a  competent  fire,  will  manifeftly 
bring  over  with  it  fbme  of  the  aflbciated  metal  •,  fo  that  I  have  not 
only  found  a  confiderable  increafe  in  the  weight  of  the  diftilled 
quick-filver,  but  it  would  both  leave  a  tail  behind  it  upon  a  floping 
glafs;  and  when  this  fluggifh  mercury  had  refted  a  while,  it  ap- 
peared coverM  over  with  a  kind  of  fcum,  made  of  the  emerging 
corpufcles  of  the  tin  or  lead ;  either  of  which,  efpecially  the  for^ 
iner,  is  a  metal  lighter,  in  fpecie^  than  quick-filver.  Hence  it  appears, 
that  mercury  maybefb  united  to  a  confiderable  proportion  of  a  grois. 
ponderous  body,  of  an  ignobler  kind,  as  to  carry  it  along  with  it  felt 
m  diftillation  •,  which,  therefore,  feems  not  to  be  near  fo  certain 
a  way,  as  fome  learned  chymifls  think  it,  to  try  whether  mercury 
be  pure;  and  to  free  it  from  adulterating  mixtures.  Since  we  fee 
then,  that  mercury  does  not  refufe  even  grofs  impregnations,  it  is 
not  incredible,  that  it  may,  in  fbme  cafes,  admit  more  fiibtile  ones  j 
and  fo  intimately  aflbciate  with  it  felf  fbme  of  the  finer  parts  of 
certain  metals  and  minerals,  as  not  to  part  with  them  by  diftillation, 
•or  repeated  ablution.  I  had  once  a  diftilled  mercury,  made  by  an 
impregnation  of  common  mercury,  a  globule  whereof  being  evapo- 
rated from  a  thin  piece  of  filver,  not  only  feemed  to  have  penetrated 
the  plate,  but  left  upon  it  a  rugged  fubftance,  of  a  colour  very 
near  that  of  gold.  But  that  common  mercury  may  be  impregnated 
with  fine  particles,  I  have  been  perfuaded  by  feveral  efFefls  of  fuch 
impregnations :  and  moft  of  the  uncommon  mercuries,  I  fliall  hereafter 
mention,  were  prepared  after  fome  fuch  manner. 

3.  Another  thing  wherein  a  mercury  may  differ  from  common  tjuick* 
filver,  is  a  facility  to  amalgamate  with  gold^  for,  *tis  known  to  gilders, 
goldfmiths,  e^r.  that  to  make  amalgams  with  gold  and  mercury,  'tis 
ufual  to  take  fix  parts  of  the  latter  to  one  of  the  former.  And  not* 
withftanding  fo  large  a  proportion  of  mercury,  they  make  both  that 
and  the  gold  confiderably  hot  to  facilitate  their  mixture*,  but  I  have 
often  had  fubtily  impregnated  mercuries,   with  but  two  parts  thereof^ 
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Chjmijiry.  I  could  prefently  make  an  amalgam  with  one  part  of  the  cair,    or 
syT^"^  leaves  ot  gold,  without  any  other  external  heat,  greater  than  that  of 

the  palm  of  my  hand.  Nay,  ibmetimes,  I  have  employed  but  one  part 
of  quick-filver  to  make  a  mixture;  wherein  the  goM  was  lb  far  from 
appear iig,  that  the  colour  of  the  quick-filver  leem'd  not  fenlibly 
impair'a. 

4.  Another  difference  between  fome  mercuries,  and  thofe  that  are 
vulgar,  is,  that  thefe  being  put  to  calx  of  gold,  tho'  they  are,  at  lengthy 
brougiit  to  mix,  yet  they  will  not  difclole  any  fenfible  heat ;  but  the 
mixture,  like  each  of  the  incorporated  ingredients,  will  to  the  touch 
feem  cold.  But  I  have  often  found,  that  a  difiiird  mercury  may  be 
fo  invigorated,  that  a  fmgle  dram  of  it,  or,  perhaps,  a  far  lefs  quantity, 
being  barely  mix'd  by  my  finger,  with  as  much,  or  half  as  much  calx 
of  gold,  would  prefently  conceive  a  confiderable  heat,  which  would,  as 
was  formerly  (aid,  fometimes,  prove  oflenfive  to  the  palm  of  my  hand, 
wherein  1  held  it.  And  to  convince  a  very  eminent  chymift,  that  there 
were  fuch  mercuries  as  thele,  I  took  a  remnant  of  certain  quick-filver,  of 
whole  difpofition  to  incalefcence  I  had  fuch  an  opinion,  that  tho'  we  had 
no  calx,  nor  fo  much  as  filings  of  gold,  but  only  fuch  pieces  as  could  be 
obtained  by  a  hammer  and  a  pair  of  fciflars ;  I  ventured  to  put  it  to 
them  in  a  glafs  mortar,  when,  notwithfianding  the  thicknefs  and  dole* 
nels  of  the  beaten  metal,  and  the  coldnefs  of  the  veiTel,  the  mercury^ 
to  the  artift's  furprize,  penetrated  the  gold,  and  grew  manifeAly  hot 
with  it.  And  this  faculty  of  our  quick-filver  was  not  tranlient ;  for  I  had 
kept  this  parcel  of  it  by  me  for  feveral  years.  The  incalefcent  mercu- 
ries, hitherto  mentioned,  were  invigorated  by  tedious  and  laborious 
operations  ;  but  I  know,  by  experience,  a  way,  tho'  it  be  hard  to  hit^ 
that  will  in  an  hour,  and  perhaps  in  lefs  time,  qualify  mercury  to 
grow  prefently  hot,  tho'  in  a  manner  vaftly  inferior  to  the  former. 

5.  When  an  invigorated  mercury  is,  by  due  impregnation,  qualified 
to  amalgamate  readily  and  intimately  with  gold,  and  penetrated  fo  as 
prefently  to  grow  hot  therewith,  it  is  not  ftrange  that  it  fliould  alfa' 
differ  from  common  mercury,  in  being  able  to  carry  up  with  it  part  of 
the  gold,  wherewith  it  was  fo  ftriftly  alfociated.  I  know,  'tis  often 
thought  incredible,  that  crude  gpld  fhould  be  volatilizr'd  by  quickr 
filver  •,  and,  indeed,  the  common  Ibrt  may  be  many  times  diflill'd  from 
gold,  without  carrying  up  any  of  it^  but  with  a  very  fmall  quantity  of 
a  mercury,  fubtilly  impregnated,  I  have  elevated  fo  much  calx  of  gold, 
thittheinfide  and  neck  of  the  retort,  were  richly  gilt  by  the  adherent 
particles  of  that  metal,  which  would  fometimes  ftick  fo  clofe,  as  not, 
without  difficulty,  to  be  leparated  from  the  glafs :  and.  having,  with 
one  of  thefe  noble  mercuries,  amalgamated  about  half  its  weight  of 
calx  of  gold,  tho'  it  did  not  gild  the  inlide  of  the  glafs,  yet  I  found, 
that  the  diftill'd  mercury  was  manifeftly  increased  in  weight,  andibme* 
what  changed  in  colour  and  confidence.. 
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€.  Upon  diftilling  an  amalgam,  made  with  one  of  thefe  fubtily  im-  Chymtllru 
pregnated  mercuries,  and  the  calx  ot  gold,  I  have  oblerv'd  a  large  part  of  ^^..^rv^^ 
the  bottom  of  the  retort,  to  be  left  adoru'd  with  a  very  lovely  colour^ 
almoil  like  that  of  a  turquoife  ftone,  inclining  to  yellow,  and  Ibmewhat 
changeable  j  and  the  ftain  feem'd  to  have  penetrated  the  glafs,  tho'  left 
by  a  very  fmall  quantity  of  the  amalgam  •,  and  tho'  the  mixture  were  di- 
ilill'd  but  in  a  fand  heat.  And  another  amalgam  of  gold,  with  an  invi- 
gorated mercury,  being  long  decofted,  the  veflel  broke,  and  left  the 
lower  part  of  the  glafs  permanently  ting'd  with  a  pure  and  tranlpare^it 
red,  that  feem'd  to  refemble  a  fine  ruby. 

7.  I  have  found  another  furprizing  difference  between  ordinary  quick-^ 
filver,   and  fubtily  impregnated  mercuries  ^   for  tho'  one  would  expett 
that  mercuries  fo  piercing,   and  to  diipos'd  to  adhere  clofely  to  gold,> 
fhould  make  with  it  amalgams,  far  more  eafy  than  thole  made  with  ordi-^ 
nary  quick-filver,  to  be  turn'd  into  red  precipitate  j  yet  I  found  the  con-^ 
trary  upon  trial.    Chymifts  mention  about  fix  weeks,  as  the  ufual  time 
wherein  mercury  may  be  precipitated  fer  fe  j  and  allow  but  a  ihorter 
time,  to  make  this  precipitation,  when  'tis  amalgamated  with  gold ;  but 
I  have  kept  invigorated  mercury,  amalgamated  with  abou6  a  third  part 
of  its  weight  ot  fine  gold,    for  above  three  months,:  without  having  fo 
much  as  a  grain  of  precipitate,  that  I  could  perceive  v  tho'  the  mercury 
grew  hot  with  the  gold  at  their  being  mingled,    and  tho'  the  whole 
were  kept  in  a  heat,  able  to  make  quick-filver  circulate.    This  I  try'd 
with  other  forts  of  invigorated  mercury  \   but,  in  above  five  or  fix 
months,  obtain'd  not  a  fingle  grain  of  precipitate ;  tho'  the  heat  was- 
ib  ftrong,  as  to  carry  up  many  parts  of  the  quick-filver,  and  of  the 
gold  with  it,  to  the  top  of  the  glaffes^    Nay,  the  fire  was  fo  violent, 
that  one  of  the  hermetically  feal'd  glafles  beginning  to  melt,  the  fpiri-- 
tuous  matter,  included  in  it,    was  fo  forcibly  expanded,  as  to  ftretch 
the  weaker  fide  of  the  veflel,  and  make  it  bulge  out ;  tho'  it  did  not 
break.    Nor  is  the  fpace  of  fix  months,  the  longeft  term,  during  which  I 
have  kept  gold  indecoftion  with  invigorated  mercuries,  without  obtain- 
ing a  red  powder,  or  precipitate  j  fo  that  as  far  as  1  have  yet  try'd, 
the  more  fubtile,   and  richly  impregnated  mercuries,   are  far  lels  apt 
to  afford  precipitates  with  gold,  than  common  quick-filver  is..    As  if 
that  difpofition,  to  be  tum'd  into  powder,  required  the  prefence  of  the 
recrementitious,  or  more  feparable  part  of  quick-filver,  which  a  chymift 
would  perhaps  call  its  fulphur.    This,  I  confels,  was  a  difappointment 
to  me  •,  for  I  had  hopes  of  making  a  precipitate  with  gold,  and  fome 
of  thele  noble  and  richly  impregnated  mercuries,  that  fliould  prove  a' 
bettter  medicine  than  precipitates  made  with  gold  and  only  commoa 
mercury,  tho' even  of  fome  of  thefe,  when  dexteroufly  prepared,  and 
lept  their  due  time  in  decoftion^  I  have  feen  great  effetls,  when  ex- 
hibited in  a  juft  dofe,  and  prevented  from  raifing  a  lliUvation. 

8.  The  laft  difference  I  fliall  obferve  between  fome  diftill'd  mercuries 
and.  common  quick-filver,,  is  their  inequality  in  point  of  fpecific  gravity. 
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Chjmifiru      I  fliall  not  here  obferve  the  different  tafts  of  different  creatures,  or 
^  ~      of  the  fame  at  different  times,  and  according  as  the  objeft  is  appli- 
ed \  but  methink  the  confideratioa  of  quick-filver  may  let  us  fee,  that 
'tis  poflible  for  a  grofs   and  fluid  body    to  be  infipid.     For  quick-iil- 
ver  is,  without  queftion,  a   fluid,  and  in  regard  to   fbme   bodies,   as 
gold,  filver,  c^r.  a  liquor  j  fince  it  fokes  into  their  pores,  and  fbftens 
their  bodies.    The  lame  quick-filver  may  (hew,   by  its  difpofition  to 
fly  away  in  the  fire,  that  volatility,  even  in  conjunftion   with  infipi- 
dity,  is  no  certain  mark  of  an  elementary  or  primordial  body.    And 
indeed,  fince    volatility    principally  depends  upon  the  extraordinary 
minutenefs  of  the  particles  whereof  a  body    confifis,  on  their  being 
detach'd  from  one  another,  and  of  fliapes  fitted  for  motion  ^  this  qua- 
lity may  be  acquired  by  fo  many  different  ways,  and  be  met  with  in 
bodies  otherwile  of  fuch  different  natures,  that  unlefs  it  be  found  a& 
fociated  with  the  bther  qualities  proper  to  phlegm,  it    will  be  but 
an  uncertain  argument  to  prove  the  body,  it  belongs  to,  elementary. 

Of  all  the  bodies  employ'd  in  chymiftry,  thofe  that  feem  the 
inoA  indifpofed  to  be  turn'd  into  water,  are  metals  and  minerals; 
if,  therefore,  it  can  be  made  appear,  that  any  of  this  Ibrt  are  change- 
able  into  an  aqueous  liquor,  'twill  be  highly  probable,  that  aqueous 
liquors  may,  by  chymical  operations,  be  produced,  efpecially  in  vege- 
table and  animal  bodies,  which  feem  far  more  fufeeptible  of  fuch  a 
change,  than  the  flubborn  fubjeSs  of  the  mineral  kingdom.  And 
fince  quick-filver  is  generally  allowed  to  be  one  of  the  mofl:  inde- 
ftruftible  bodies  in  nature  ^  and,  by  its  great  ponderofity,  to  be  ib  much 
the  more  remote  from  fuch  a  liquor  as  water,  that  has  not  the  fix- 
teenth  part  of  its  fpecific  weight  j  if  this  can  be  turn'd  into  an  aqueous 
liquor,  it  will  greatly  favour  our  doftrine. 
fy-rn  f«/r*-      Relating  to  a  very  ingenious  and  fober  phyfician  of  my  acquaintance, 

JUvtr.  that  in  diftilling  mercury,  without  addition,   I  once  obtained  a  water, 

but  could  not  make  the  like  experiment  afterwards  fucceed  •,  he  affured 
me,  that  he,  and  a  friend  of  his,  having  provided  a  very  large  Dutch  re- 
tort of  good  earth,  furnifhed  with  a  pipe,  and,  by  degrees,  convey'd 
thro'  that  pipe  a  pound  of  quick-filver  into  the  retort,  made  red-hot, 
they  obtain'd  four  ounces  of  water,  and  loft  two  ounces  of  matter  j  the 
remaining  part  of  the  pound  being  elevated  in  the  form  of  mercury :  and 
.  the  receiver,  he  faid,  was  not  applied,  till  the  retort  had  been  made 
thoroughly  glowing  hot  ^  (b  that  this  liquor  could  not  be  the  aqueous 
particles  of  the  earth  of  the  vefTel.  He  added,  that  the  liquor  was 
very  different  from  common  water  •,  becaufe,  pouring  both  their  diftill'd 
mercury,  and  their  water,  into  a  kind  of  Chim  cup,  they  left  them 
opei^,  in  a  garret,  for  two  or  three  days  in  Juney  upon  a  prefumption, 
that  this  mercurial  water,  thus  order'd,  would  turn  a  part  of  the 
quick-filver  into  its  own  nature,  and  fo  multiply  it  felf  upon  it;  but 
coming  to  their  cup  again,  they  were  much  furprizM  to  find  the  water 
all  gone,    and  the  greateft  part  thereof  turn'd  into  mercury  ;   which 

they 


thymical  Principles  ajferted.  ^17 

they   concluded,    becaufe  they  mifs'd,  upon  the  balance,   but  about  Chymiftrj. 
half  an  ounce  of  the  whole  matter,   that  was  they  fuppoled  to  have  w-^*V"^>^ 
been   loft  by  evaporation;   the  other  three  ounces  and  a  half  being 
found  in  the  additional  weight  of  the  mercury. 

And  if  Helmont  fays  true,    that   by  his  liquor    alkaheft,    not  only    jnd  tranf^ 
quick-filver,  but  all  other  tangible  bodies,   may  be  reduced  into  infi-  fi»uulfle  int§ 
pid  water,  juft  like  rain  water;    I  may  infer,  that  water  may  be  pro-  •^^^^^'^''^' 
duced,    fince  fait  and  fulphur   themlelves  miy  be  turn'd    into  it.     I 
Icnow  the  Helmontians  might  anfwer,  that  this  is  not  fo  much  a  pro- 
duftion,  as  a  reduftion,  fince  all  things  confifting  originally  of  water, 
the  alkaheft  does  but  deprive  it  of  the   difguizes  that  feminal  prin^ 
ciples  put  it  into,  to  make  it  appear  under  the  form  of  gold,  quick- 
filver,  plants,  animals,  d'c  But  even  by  this  aniwer  'tis  granted,  that 
water  has  aftually  been  produced,   in  plenty,  out  of  mineral  bodies, 
tho'  it  has  not  yet  been  made  appear,   that  thofe  bodies  were  pro- 
duced out  of  water.    But  fuppofing  bodies,  by  the  alkaheft  and  the 
fire,  were  really  reduced  into  water  j   Helmont  farther  relates,  that  by 
abfirafting  his  immortal  liquor  from  ftones,  or  fuch  kinds  of  bodies, 
he  turned  them  into  fait,  equiponderant  to  the  concrete  \   which  fait, 
by  further  operations,    he  reduces,   as  he  fuppofes,  into  elementary 
water.    Since  then  he  flops  not  at  fait,  but  goes  to  a  further  tranl- 
mutation;  and  concludes,  that  a  ftone  doth  not  confiftof  fait,  becaufe 
that  fait  may  be  turn'd  into  infipid  water;    I  fay,  that  iniipid  water 
js  not  the  firft  matter  of  bodies ;  fince,  by  a  farther  operation  of  the 
fire,  that  liquor  it  (elf  may  be  turn'd   into  earth.      For  clear  water, 
fcveral  times  very  flowly  diftill'd  out  of  clear  glals  bodies,  has  every 
time  left  me  a  terreftrial  powder  at  the  bottom ;    as  if  the  whole 
body  of  the  water  might,  by  repeated  diftillations,   without  violence 
of  the  fire,  be  reduced  into  earth ;  whereof,  in  my  laft  trial,  I  had 
enough  to  cover  the  bottom  of  a  large  cucurbit,  out  of  which  the 
diftillations  had  been  made. 

And  1  fhall  here  add  an  experiment,  which  feems  to  argue,  that 
without    the   help   of  repeated   diftillations    in  tall  cucurbits,    clear  "*' 

water  may,   by  the  operation  of  the  fire,  be  changed  into  another 

feody. 

We  put  very  pure  and  limpid  water,  which  had,  by  our  pneumatic 
engine,  been  carefully  freed  from  its  aerial  particles,  into  a  new 
bolt-head,  of  fuch  a  fize,  that  the  matter  might  haVe  room  to  play, 
and  circulate  ;  and  (baling  it  up  hermetically,  we  placed  the  veflfel  in  a 
digeftive  furnace,  and  left  it  there  above  a  year;  and  ob(erved^  that 
after  it  had  continued  for  a  confiderable  time,  there  began  to  form 
themfelves  in  the  water  little  concretions,  heavier  than  it ;  which  at 
length  increafed  in  maenitude,  and,  as  we  thought,  in  number; 
making  a  kind  of  terra  foliata,  that  coiififted  of  a  multitude  of  little 
thin  films,  or  fcales,  like  thofe  of  the  fmafler  fort  of  fiih;  which^ 
when  the  glafs  was  ihaken  in  an  enlightned  place,   were  plentifully 
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Chjfwjlrj.  difpers'd  thro'  the  body   of  the  liquor,  and  appear^^  ^arioufly  and 
^^^^-^r'^-N^  ftrongly   coloured ;    forae   whereof  were  almoft   as    big  as  fpangles^ 

but  more  glittering :  and  when  the  agitation,  ceafed,  they  prefently 
fell  to  the  bottoiDi^  and  cover'd  it.  And  the  longer  the  glafs  was 
kept  in  the  digeftive  furnace,  the  more  of  this  fme  terreftrial  fub- 
ifcince  was  produced.  But  left  the  efFeft  fliould  be  afcribed  to  the 
abftraftion  of  the  air,  I  muft  add,  that  we  produced  the  like  fub- 
ftance,  tho'  not  fo  plentifully,  after  the  like  manuer,  ia  water  that  had  not 
at  all  been  freed  from  air. 

S  E  C  T.    YL 

EMHb  s  *#i  ^\^  all:  the  fubftances  obtainable  from  mixM  bodies,  that  which 
ttniin€9Mi  y^  to  perfons,  not  prepoffefs'd  with  Helmontian  opinions,^^  may  feemi 
friniiflu        the  moft  fimple,  elementary,,  and  unchangeable,    is,  what  they  call 

earth,  or  terra  damnata  ^  becaule  it  feems  highly  probable^  that  the 
calcining  violence  of  the  fire,  muft  not  only  have  driven  away  the 
mercurial^  and  other  volatile  parts,  but  have  q)iite  burnt  out  the 
fulphurs,^  which  are  often  more  fixed  than  the  reft-^  as  the  water^ 
on  the  other  hand,,  is-  fuppos^d  to  have  diflbivM  away  all  the  fixed, 
lalt. 

This  reafoning,  I  confefs,  is  plaufible,  but  not  fatistaftory  j  for  as- 
the  particulars  wherein  this  fuppofed  fimplicity,  and  unchangeable- 
nefs  of  the  earthy  part  of  mised  bodies  is  founded,  are  its  not?. 
diffolving  in.water,  its  not  affeftiug  the  taft,  and  its  not  having  flown 
away  from  the  incinerated  body  j  it  may,  with  probability,  be 
doubted,  whether  any  of  thefe,  or  all  of  them  put  together,  necefla^ 
rily  prove  what  the  chymifts  pretend. 
^jttdfNj^cU  And,  firft,  according  to  the  different  conftritutions  of  certain  bo- 
%k4  dies,   we   muft   diftinguiih    between  the  dry  and  heavy   parts    that 

remain,   after  a  body  has  been  exposM  to  the  violence  of  the  fire; 
and,  if  need  be,  freed  from  its  fait  as  much  as  poifible,  by  the  aflfti*- 
fion  of  water.      For  'tis  evident,,  that  in    fbme  bodies,  e^ecially  of 
a  metalline  nature,  the  calcining  fire  does  not  operate,  as  in  the  burn- 
ing of  vegetables  j    fince  fometimes   almoft*  the  whole  weight  of  a^ 
mineral  is  to  be  found  in  what  they  call  its  calxj   as  is  manifeft  in. 
the  calcination  of  tin  and  lead  f^r/i.    And  this  calx  is,   in  great  part,, 
reducible,  fometimes  into  a  body  of  the  fame  nature  with  that  wnich 
afforded  it,,  and  fometimes  into  another   body,  very  far    from  being 
elementary,  as  appears  in  the  reduftionof  minium-;  which,  as  to  the 
greatefl  part  of  it,  we  have  more  than  once,  by  the  bare« manner  of* 
orderinc;  the  fire,  reduced,  in  a  very  fhort  time,  and  without  addition,, 
ij^to  mailable  lead  ^  and  alfo  ia  theaflies  of.autimony,  which,  by  bare 
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fufion,  are  eafily  reduced  into  glafs  j  whence  we  have  fometimes  ob-  Qhjmifirj. 
tained  an  antimonial  regulus.  So  that  'tis  plain,  there  is  a  great  —  ^^ 
difference  between  the  aihes  of  medals,  and  of  fome  minerals  j 
where  almoft  the  whole  body  is,  by  the  fire,  coi.verted  into  a  dry 
and  heavy  powder,  and  the  <?ihes  of  incinerated  vegetables^  which 
ufually  leave  but  little  earth  behind  them,  in  comparifon  of  the  mat- 
ter which  the  violence  of  the  fire  drives  away. 

But  fetting  afide  the  metalline  Ci/rw,  which,  without  queftion,  re- 
main compounded  bodies,  if  metals  themfelves  be  £b;  and  to  forbear 
examining,  whether  they  be  not  farther  compounded  with  corpufcies 
of  the  fire  or  fewel  ;  the  qualities  wh'ch  make  other  alhes  pals  for 
elementary  earth,  may  be  produced  in  portions  of  matter  that  are 
not  fimple,  either  by  compofition,  or  change  of  texture. 

There  are  fubftances,  which  tho'  when  fmgle,  they  will  eafily  dif-    j^  ijm^m 
folve  in  water,  yet  the  refult  of  them  will   not  ^   whereof  we  have  *# AW. 
inflances  among  the  mapifteries  of  feveral  bodies^  made  by  precipitating 
their  (blutions  in  acid  liquors,  with  oil  of  tartar  fer  deliquium. 

From  oil  of  vitriol,  and  fpirit  of  wine,  tho'  both  moft  readily 
diffoluble  in  water,  we  have,  by  bare  digeftion  and  diftillation,  ob- 
tainM  a  large  quantity  of  a  fubfiance,  that  we  found  not  diffolvable  in 
water,  infipid  and  fixed. 

There  ar^  flones,  alfo,  which  I  could,  by  the  help  of  the  fire,' 
deprive  of  their  colour,  and  bring  to  a  white  powder  ;  yet  it  did  not: 
appear,  that  they  were  really  calcin'd,  or  would  in  water  yield  any 
fait.  So  that  if  flones  be  compound  bodies,  there  may  be  other 
corpufcies,  befides  metalline  ones,  which,  tho*  reduced  by  the  help  o^ 
the  fire  to  a  white  powder,  infipid,  and  not  diffoluble  in  water,  are 
yet  very  remote  from  an  elementary  nature. 

And  chymifls  themfelves  teach  us,  that  the  alhes  of  wood  may,  by 
the  violence  of  the  fire,  be  turn'd  into  glafs ;  which  being  a  body 
compos'd  of  the  earthy  and  faline  part  of  the  afhes,  (for  they  fay», 
that  earth  feparated  firom  the  fait,  will  never  vitrify,)  muft,  accord- 
ing to  their  own  confefiion,  be  a  compound  body  *,  which  being^  at  laft, 
made  by  the  utmoft  violence  of  the  fire,  muft  be  fix'd,  indiffoluble  in 
water,  and  confequently  infipid.  But  without  taking  this  vitrification 
upon  the  chymifts  authority,  'tis  manifeft,  that  in  glafs,  made  after 
the  common  way,  there  is  a  great  deal  of  lixiviate  fait  mixed  Vitk 
the  fand ;  for  artificers  find  the  (alt  neceffary  to  diflblve  and  fufe  th^ 
fand  \  and  the  glafs  ufually  weighs  fometimes  thirty  or  forty  |k>tiad  in 
an  hundred,  more  than  the  fand  that  was  put  in. 

And  fince  chymifts  alcribe  all  odours  to  fulphur,  I  maiy  reafonably 
conclude  againfl  them,  that,  in  fpite  of  all  the  violence  of  fire,  which  is 
required  to  the  making  common  glafs,  there  is  plenty  of  fulphur,  as 
well  as  ialt,  in  it  j  for  I  have  often  try'd,  that  by  barely  rubbing  two 
pieces  of  glafs  one  againiE):  another,  there  would  quickly  be  produced 
a  ftrong  c^enfive  finell    And  yet  glafs,  which  ^us  appears  to  be  not 
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Chmifirj.  only  a  compounded,  but  a  re-compounded  body,  (becaufe  the  find'^^ 
,^  and  other  ftones,  being  themfelws  mixed  bodies,  are  further  com- 
pounded with  the  lalts  that  diffolve  them)  manifeftly  poflefles 
all  thole  three  qualities,  which  chymifts  require  in  their  earth  j  for 
'tiF  taftlefs,  indiifoluble  in  water,  aixi  fix'd  in  the  fire.  And  if  alhes 
of  tliemfelves,  be  capable  of  vitrification,  as  chymifts  teach^  and  as 
the  mafter  of  a  glafs-houfe  told  me  he  once  found^^  with  fome  diffi- 
culty ^  how  are  we  fure,  that  in  common  afhes,  freed,  after  the  ufuat 
way,  from  their  fixed  fair,  what  is  called  a  fimple  earth,  may  not  be 
a  body  compounded  of  two  or  more  fubftances,  which,  by  their 
coalition  and  new  texture,  produced  by  the  aftion  of  the-  fire,  have 
been  brought  to  a  kind  of  vitrification ;  or  have  otherwile  acquired 
the  obvious  qualities  that  chymifts  think  fufficient  to  give  a  produ- 
ftion  of  the  fire  the  name  of  earth  ? 

'Tis  obvious,  that  feveral  bodies,  when  of  a  fenfible  bulk,  will  fink 
in  liquors  wherein  their  corpufcies  would  freely  fwim,  if  many  of  them, 
did  not  ftick  together.  Thus  lumps,  and  the  grains  of  fait  and 
fugar,  will  fall  to  the  bottom  of  water,  in  which,  when  they  are. 
difpers'd  into  minute  and  invifiWe  particles,  they  will  eafily  float.. 
And  I  have  obferved  in  ftopp'd  glaffes,  that  fome  falts,  and  other 
bodies,  that,,  for  many  months,  remained  undiftinguiih'd  in  the  liquors. 
that  harboured  them,  would,  in  traft  of  timej  have  conventions 
made  of  their  particles,  which  then  fiibfidedy  and  be  no  more  carried 
up  and  down  by  the  particles  of  the  liquor.  And  fomewhat  of  this 
kind  may,  perhaps,  happen  to  the  particles  whereof  water  coniifts; 
for  if  fome  of  thefe,  by  frequent  occurfions  and  attritions,  come  to 
apply  themfelves  to  one  another,  fo  as  to  have  a  fiiller  and  more 
immediate  contafl:  than  formerly  j  to  be  entangled  among  them- 
felves ^  and,  perhaps,  alfo,  to  exclude  fome  very  thin  and  fiibtiie  air^ 
that  lurks  about  them,  and  contributes  to  their  fiiftentation ;  the 
clufters,  tho'  as  to  fenle  but  very  fmall,  may  prove  too  great  and 
unweildy  to  be,  any  longer,  parts  of  water,  but  may  fubfide  in  that 
liquor  •,  and  if  their  adhefion  be  ftrong,  they  will,  upon  the  fame  account 
become  unfit  to  rife  up  in  the  form  of  vapours  and  exhalations 
by  heat,  and  fo  may  be,  like  earthy  fix'd  in  the  fire^  as  wdl  as  indiffoM 
luble  in  water. 

I  have  fometimes,  alfo,  fufpeSed,  that  the  produftion  of  an  earthy 
fubftance  in  water,  may  be  furthered  by  the  particles  of  the  fire,  em- 
ployed to  make  it  circulate^  and  that  of  thole  particles  which  pervade^ 
the  glafs,  fome  of  the  lefs  fubtile  may,  in  their  paflage^  faflen  them- 
felves to  fome  aqueous  particles,  fitted  to  adhere  to  them;  and  with, 
thefe  begin  to  make  fome  invifible  concretions,  to  which,  afterwards 
other   congruous-  particles    may    gradually   adhere   in    their  pafTage* 
and  fo  at  length  com  pole  fenfible  aggregates  of  powder.     Thus  in  the 
precipitation  of  quick-filver,  without  addition,  the  mercurial  particles. 
alTociatingthemfelves^withi.  and,  probably,,  with. fome.of:  thofe  of  the 
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fire  J  begin  to  form  concretions,  at  firft  very  minute,  which  afterwards  Chjmifirjn 
increafe,  by  the  acceffion  of  other  adhering  particles,  till  all  the  mer- 
cury, or  the  greateft  part  of  it,^  be  reduced,  from  a  fluid  body,  to  a 
red  powder.  And  it  may  countenance  this  conjedure,  as  to  the  pro- 
duftion  of  an  earthy  fubftance,  by  a  brisk  concurrence  of  the  particles 
of  fire,  to  add,  that  tho'  I  have  kept  highly  reftified  Ipirit  of  wine,  for 
above  a  year  together^  hermetically  leal'd  up,  and  for  the  greateft  part 
of  that  time^  in  a  digeftive  furnace,  without  finding  any  eartliy  rell- 
dence  j  yet,  when  I  order'^d  a  bolt-head^  that,  tho'  ic  were  hermetically 
feal'd,  the  alchohol  of  wine  it  contained,  might  be  boii  d  without 
breaking  the  glafs;  I  found,  in  a  Ihort  time,  that  this  liquor  would 
afford  a  confiderable  quantity  of  fuch  a  fubfiding  talky  fubftance,  as  I 
obtain'd  from  the  water  formerly  mentioned. 

Two  parts   of  tobacco-pipe  clay,   finely   powder'd,.  and  very  well 
mix'd  with  one  part  of  pulverized  cryftals  of  nitre,   being  put  into  a 
crucible,  and  kept,  for  three  hours,  in  a  violent  fire,  the  mixture  was  af- 
terwards  taken  out,  and  the  remaining  fixM  fait,  carefully  extrafted  j: 
but  it  amounted  to  a  very  little,  in  comparifbn  of  what  nitre  ufually 
yields  when  calcined  with  charcoal;  and,  that  this  fmall  proportion  of 
fix'd  fait  did  not,  principally,  proceed  from  any  very  large  avolation  of 
nitrous  fubftance,  appear'd  probable,  becaufe  the  Cafut  martuumwzs  much 
more  ponderous  than  could  be  expefted  upon  account  of  the  tobacco-pipe 
clay  firft  employ'd,  and  the  alkali  extraftedj  fb  that  the  new  weight,, 
acquired  by  the  clay,  leem'd  manifeftly  to  proceed  from  the  acceffion 
ef  a  portion  of  the  falt-petre,  that,  by  this  operation,  was  turn'd  into 
earth  •,   fo  that  of  fix  drams,  which  four  ounces  of  clay  had  acquired 
in  weight,  after  the  crucible  was  taken  out,  not  fo  many  grains  could,, 
even  by  boiling  water,  be  obtain'd  from  the  whole  Caput  mortuum'^  y/hich^, 
when  firft  fepa rated  from  the  crucible,  was  almoft  quite  infipjd. 

That  earth  may,  de  novo^  be  produced,  we  may  likewife  argue  from 
an  experiment  we  made  about  the  deftruftion  of  fait  of  tartar,  by  ig* 
niting  and  putting  it  into  fair  water ;  for  there  remainM,, after  numerous^ 
filtration?,  and  after  every  fingle  one,  a  fubftance  in  the  filtre,  which, 
for  ought  appears,,  may  be  as   well  call'd  earth,  as  that  which  was 
feparated  from  the  calcined  tartar,  the  firft  time  it  was  put  into  the 
water,  to  divide  the  fait  from  the  earth.     For  here,,  as  well  as  in  that' 
common  operation,  the  way  of  proceeding  is  the  lame^  and  in  both, 
there  remains  in  the  filtre  a  fubftance,  which,  by  its  ftay  there,.fhows  it 
to  be  indilToluble  in  water;  and  which,  before  it  came  thither,. fhew'd, 
Tiy  enduring  a  violent  fire,  that  it  was  alio  fix'd,  as  earth  ought  to  be.  Nor 
would  it  much  alter  the  cale,.if  this  faftitious  earth  fhould  have  fuch. 
an  operation  upon  fome  particular  body,  as  is  thought  not  to  belong 
to  true  elementary  earth.     For  fince  it  is  obtain'd  by  a  chymical  ana- 
lyfis,  if  it  have  thofe  qualities,  that,  in  the  general  eftimations,  make- 
up the  notion  of  earth,,  that,  ought  ta  fufEce,,  at  leafti^  till;  the.  chy- 
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Chifhiflr).  -^^fts  give  us  forae  more  acairate  definition  of  genuine  earth,  Ihew  us 
iJ^^vSll  ^^^^  ^  ^^^flS>   ^"^  teach  us  a  better  way  to  obtain  it. 

And  in  many  bodies,  that  are  reputed  earth,  I  obferve  qualities 
which  belong  not  to  elementary  earth,  in  the  received  notion  thereof. 
This,  1  fay,  becaufe  1  fee  not  why  luch  a  texture,  as  will  fuffice  to 
make  a  portion  of  matter  indilfoluble  in  water,  fix'd  in  the  fire,  and 
infipid  upon  the  tongue,  may  not  alfo  fit  it  to  operate,  aftively,  upon 
►fome  bodies  •,  and  modify  the  operations  of  others  that  afl:  upon  it. 
And  if  our  earth,  obtain'd  from  fait  of  tartar,  be,  by  the  chymifts, 
rejefted  as  ipurious,  they  muft  confefs  the  inrumciency  of  their  com- 
mon way  of  feparating  a  true  earth  from  the  bodies  they  analyze; 
for,  it  feems,  calcination,  folution  in  water,  and  filtration,  which  make 
up  their  ufual  method,  will  not  fuffice  to  make  our  earth  of  tartar 
pals  for  true  \  tho'  it  appear  not  to  be  near  fo  remote  from  an  element 
tary  nature,  as  fome  other  bodies  that  are  obtain'd  for  earth  by  the 
vulgar  analyfis.  1  have  found,  that  the  Caput  mortuum  of  vitriol,  re- 
maining after  it  had  long  endured  a  violent  fire,  tho'  it  were  diligent- 
ly freed  from  faltnefs,  by  repeated  ablutions  with  hot  wiater,  was  yet 
far  from  being  an  elementary  earth  j  as  appear'd  by  its  deep  purplifli 
colour  *,  its  weight,  far  exceeding  that  of  earth  ^  and  by  an  experi**^ 
ment  that  I  purpofely  made  to  examine  it. 

And  an  acquaintance  of  mine,  who  dealt  much  in  Hungarian  vitriol, 
affirm'd  to  me,  that  he  had  out  of  the  colcothar  of  a  certain  Ibrt  of 
that  vitriol,  not  only  received  a  confiderable  quantity  of  good  copper ; 
but  feparated  from  that  copper  a  large  portion  of  filver,  and  lome 
grains  of  true  gold. 

K#  nstuttil  '  ^^^^  "^^  y^^  ^^^"  ^^  prov'd,  that  nature,  any  more  than  art,  af- 
glementsty  fords  US  a  true  elementary  earth  •,  at  leaft,  I  can  fay,  that  fome,  which 
fMTtb.  feem   to   be   of  the   more  fimple  fort,    1  found,   upon  examination, 

had  qualities  not  afcrib'd  to  pure  earth.  For,  tho'  tobacco-pipe  clay, 
by  reafon  of  its  fixity,  whitenefs,  and  infipidity,  and  its  lying  often 
deep  beneath  the  furface  of  the  ground,  may  as  probably  as  almoft 
any  other  native  earth,  feem  elementary  ;  yet  tobacco- pipes,  well  bak'd, 
may,  fometimes,  be  made  to  ftrike  fire :  and  I  have,  more  than  once, 
tryM,  that  by  briskly  rubbing  two  pieces  ot  a  new  tobacco-pipe  one 
againft  another,  they  would,  in  a  minute  oi  two,  grow  warm  j  and 
being  immediately  fmelt  to,  manifeftly  aiforded  a  rank  fcent,  between 
fulphureous  and  bituminous,  almoft  like  that  which  proceeds  from 
pebbles  and  flints,  when  tliey  are,  likewile,  rubb'd  hard  againft  one  ano- 
ther :  as  if  tobacco-pipe  clay  weri^not  a  true  earth,  but  a  fine  white 
fand,  confifting  of  grains,  too  fmall  to  be  diftinftly  taken  notice  of, 
like  thofe  of  other  fand.  And  1  found,  by  a  hydroftatical  trial,  that 
Its  fpecific  gravity  was  but  little  different  from  that  of  pebbles ;  its 
proportion  in  weight  to  water  of  the  fame  bulk,  being  as  two  and  a 
quarter  to  one.  A  tobacco-pipe  may  be,  alfo,  fomewhat  melted  by  a 
^  very  vehement  firej  for  it  will  thereby  be  brought  to  bend. 
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Porcetlane,  or  the  matter  \v] le reof  CfeiW  diilics  are  made,  is  not,  ^s  Qfjyf^fffj^ 
Some  travellers  have  tbnclly  imagined,  a  compoiition  that  requires  to  y^ 
be  burled  under  ground,  lor  many  years,  to  ripen  ;  but,  as  Tome  late 
authors  inform  us,  and  as  I  have  been  allured  by  a  perlbn  who  vifi- 
ted  the  place  in  China^  lb  famous  for  making  porcellane   velfels,  it  is 
a  pure  fort  of  clay  j  however,  1  find  it  not  to  be   elementary  earth. 
For  a  violent  fire   will  make  it  fomewhat   melt,  and  with   fteel   it 
will  eafily  firike  fire,  almoft  like  a  Hint  •,  whereto  it  approaches  in  Ipe- 
cific  gravity^    The  like  1  have  obierv'd  in  porcellane,  very  artificially 
imitated  with  a  fort  of  Enf^Ujt}  cla^.    And  I  found  too,  that  the  mat- 
ter even  of  dark-colour'd  fuggs  or  the  better  Ibrt,  well  baked,  wou'd,, 
with  a  fieel,  atford  fparks  oyf  fire.    But  \  once  faw  a  pit,  where,  at 
the  depth,  of  many  yards,  they  dug  up  a  certain  white  earth,  which? 
when  diflill'd,  afforded  a  liquor  that  I  found  to  be  very  rich  in  a  volatile-^ 
ialt,  that  tailed  and  Imelt  much    like  fpirit  of  urine,  or  hartihorn  j 
and  had  almoft  the  fame  elEe^s  in  changing  the.  colours  of  fome  bo- 
dies, and  precipitating  others*    I  remember  too,  that  by  the  operation  of ' 
a  menftruum  or  two  upon  tripoli,  that,  as  white  and  pure  a  virgin  earths 
as  it  feem'd,  yet  it  proved  not  elementary.    And,  on  the  other  hand,., 
the  mafier  of  fome  EngUfli  mines  prefented  me  a  very  white  fubftance,. 
whereof  lie  had  plenty,  which  he  thought  an  earth,  and  which  was 
judgM,  by   an  excellent  artificer  very  converfant  with  tripoli,  to   be 
finer  even  than  that  earth  \,  but  I  found  it^  upon  eicamination,  to  be  a  kincL 
of  talc,  whofe  leaves  were  exceeding  fine  and  minute.   Hence  we  may 
reafonably  doubt,  whether  the  alfertors  of  elementary  earth  can  fliew 
us  any  native  fubftance  deferving  of  that  name  \  and,  alfo,  whether  what 
remains,  after  chymical  analyles,  tho' it  has  all  the  qualities,  judg'd. 
fufficient  to  denominate   a  portion  of  matter  earth,  n^^y  not  yet  be 
either  a  compounded  body,  or  endowed  with    qualitiei^  which  belong: 
not  to  fimple  eartli.   With  this  view,  1  purpolely  examiiied  fome  quick- 
lime, which,  tho*  it  had  been,  by  frequent  ablutions  in  warm  water,, 
carefully  dulcified,  and  ib  was  as  well  infipid  as  fixed  and  indifToluble 
in  water i  yet  I  found  1  could  readily  diitblve  it  in  fevtrai  menftrua,, 
and  even  in  fpirit  of  vinegar  i  whereas  true  elementary  earth^ought.: 
tO:  be  as  we}t  indifibiuble  in  fu^h  liquors  as  in.  water.  ^ 
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tSmv^  ^  I  ^  ^  ^  foundation  of  all  the  vulgar  chymical theory  feems  tome 
iitinnanw,  I  precArious,  and  has  never  been  demonftrated.  Tis  ftrange, 
dtfeSive^snd  JL  that  neither  the  chymifts  themfelves,  nor  their  adverla- 
uiumsin.       ries,   Jhould  have  taken  notice,  that  tlie  analyfis    by  fire,  is  not  the 

only  inftrument  of  difcovering  the  ingredients  of  mixt  bodies  \ 
fince,  in  feveral  cafes,  this  may  be  found  by  compofition,  as  well  as  by 
refalution.  Thus  iritriol  appears  to  confift  of  metalline  parts,  aflbci- 
ated,  by  coagulation,  with  acid  ones,  as  well  by  making  true  vitriol 
with  fpirit  of  lulphur,  or  that  of  fait,  as  by  refolving  it  by  the  fire. 
And  whatever  chymifts  may  be  able  to  obtain  from  particular 
fiibftances,  it  does  not  appear,  by  experience,  which  is  the  grand  ar- 
gument they  rely  on,  that  all  mixt  bodies,  endowed  with  qualities, 
a^nfift:  of  their  tria  prima  ^  fince  they  have  not  been  able,  truly,  and 
without  new  compofitions,  to  refolve  into  thofe  three,  gold,  filver, 
cryilal,  f^cnetian  talc,  ^c.  yet  thefe  bodies  have  feveral  qualities  ;  as 
the  two  former  arefufible  and  malleable-,  and  all  of  them  have  weight 
and  fixednefs  :  lo  that  in  thefe  and  the  like  bodies,  whence  chymifts 
have  not  yet  made  it  appear,  that  their  fait,  fulphur,  and  mercury 
I  can  be    truly  and  adequately  feparated,  'twill  Icarce  be  other  than 
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?precariou%  to  derive  the  malleablenefs,  colour,  and  other  qualities  of  Chymijlry^ 
&ich  bodies  from  thofe  principles.  y^jTST^Kj 

A  great  part  of  the  chymical  doQ:rine  of  qualities,  is,  alfo,  founded  Suppifts 
or^  or  Ilippofes  fome  other  things,  which,  as  far  as  I  know,  have  not  things  n^t 
yet  been  well  proved  ^  and  I  queftion  whether  they  ever  will  be.  prrved. 

One  of  their  grand  liippofirions  is,  that  each  particular  quality  muft 
have  its  nrfSm  li/ltKhj  or  fome  peculiar  material  principle,  to  the  par- 
ticipation of  which,  as  of  the  primary,  native,  and  genuine  fubjeft,  all 
other  bodies  muft  owe  it :  but  'twill  be  hard  to  fhew,  what  is  the  TfStot^ 
JiiijiKov  of  gravity,  volatility,  he.it,  found,  tranfparency,  and  opacity ; 
which  are  qualities  to  be  indifferently  met  with  in  bodies,  whether 
JGmpIc  or  mixt. 

The  chymifts,  too,  are  apt  to  argue,  that,  becaufe  this  or  that 
xjuality,  is  not  to  be  truly  derived  from  this  or  that  particular  prin- 
ciple ;  as  fait,  for  inftance,  and  mercury ;  therefore  it  muft  needs  be 
derivable  from  the  third,  as  fulphur.  But  this  way  of  arguing  implies, 
that  eveiy  quality  in  a  compound  body,  muft  arife  from  fome  one  of 
tlie  trla  prima  •,  tho'  experience  ihews  us,  that  bodies  may,  by  compo- 
•fition,  obtain  qualities,  that  were  not  to  be  found  in  any  of  the  fepa- 
rate  ingredients.  Thus  in  painting,  though  blue  and  yellow  be  neither 
of  them  green,  yet  their  mixture  will  be  green.  And  tho^  no  fingle 
found  will  make  an  oftave,  or  didpafm  \  yet  two  founds,  whofe  propor- 
tion is  double,  have  an  eighth.  Tin  and  copper,  melted  and  mixed  toge- 
ther in  a  due  proportion,  make  bell-metal,  which  is  far  more  fonorous  than 
either  of  them  apart.  And 'tis  obvious  for  chymifts  to  obfervc,  thnt, 
tho'  lead  be  an  infipid  body,  and  fpirit  of  vinegar  a  very  iharp  one, 
yet  Saccharum  Saturtti^  a  compound  of  thefe  two,  is  fwcet. 

But  this  ill-grounded  flippofition  of  the  chym'fts,  is  extended  farther 
in  an  ufual  topic  of  theirs,  according  to  which  they  conclude,  that 
many  qualities,  as  well  manifeft  as  ocailt,  muft  be  explained  by  their 
trU  primaj  becaufe  they  are  not  explicable  by  the  four  elements  of  the 
Terif  antics.  But  to  make  this  argument  valid,  it  muft  be  proved,  that 
there  are  no  other  ways  by  which  thofe  qualities  may  be  explained, 
but  by  a  determinate  number  of  material   principles. 

But  there  are  feveral  qualities,  even  in  mi^-;t;  bodies,  wherelA  tlie  chy-   h$fraJifSf$ii 
mical  doftrine  is  unneceftary.    For  inftance,  when  pure  gold  is,  by  barc''^**^* 
heat,  brought  to  theftate  of  fluidity  •,  and,  upon  the  remiftiofi  of  that 
heat,    grows    a  folid  and  conf ftent  body  again  j   what  addition,    ex- 
pulfion,  or   alteration  of  any  of  the  tria  frima^  caufcs  this  change  of 
confiftenre  ^    Tho'  this  is  cafily  accounted  for  in  the  mechanical  way, 
by  the  vehement  agitation  that  the  fire  makes  of  the  mniute  parts  of 
the  gold,  to  bring  it  to  fiifion  •,   and  the  cohcfion  of  thofe  parts,   by 
virtue  of  their  gravity  and  fitnefs  to  adhere  to  one  anothef,  when  that 
agitation  ceafes.    When  f^enice  glaft  is  ttietely,  by  being  beaten  to  pow- 
der, deprived  of  its  tranfparency,  and  turned  into  a  white,  opake  body, 
what  need  have  we  of  the  tria  prima  to  folve  this  phenomenon  ? 
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Chjtniflr)*       But  flirther  ^   the  chyinical  doftrine  of  qualities  is  inlufBcient,  zrtdi 

too  narrow  to  reach  to  all  the  phenomena  that  otight  to  be  explicable 
by  it.  For  there  arc  many  qualities,  which  chymifts  will  not  atten?pt 
to  explain  j  and  the  fokitions  they  give  of  other  particular  qualitieSj^ 
arc  often  very  deficient  and  unfatisfaftory.  Thus,  tho'  gold  be  the 
body  they  moft  aflfcfl:  to  converfe  with  j  yet  it  will  be  very. hard  ta 
Ihcw,  how  its  Ipecific  weight  can  be  deduced  from  the  three; 
principles,  iivKC  mercury  it  felf  is  mirch  lighter  than  gold  •,  and  the. 
two  other  hypoftatical  principles  are  far  lighter  than  mercury.  And^^ 
I  think,  it  would  much  puzzle  the  chymifts,  to  give  us  an  examplQ 
of  a  compoiHid  body,  fpecifically  heavier  than  the  heavieft  of  its  in- 
gredients. 

Again  i  there  are  feveral  bodies,  which,  t ho' the  moft  learned  chyinifl:st 
Gonfefs,  do  not  conlift  of  their  tria  frltna,  yet  are  endowed  with  qua- 
lities, that  conlequently  are  not  in  thofe  fubjefts  to  be  explained 
by  the  tria.  prima.  Thus  elementary  water,  tho'  never  fo  pure,  has 
fluidity,  coldnefs,  humidity,  tranfparency,  and  volatility,  without  any 
of  the  tria  prima.  And  the  pureft  earth,  as  afhes  carefully  freed  from 
the  fixed  felt,  has  gravity,  confiftence,  drynefs,  colour,  and  fixediiels, 
without  owing  them  either  to  fait,  fulphur,  or  mercury.  Since,  then, 
in  earth,  water,  c^c>  fuch  diffufcd  qualities,,as  gravity,  fixpdnQfs,. colour, 
(^c.  muft  be  acknowledged  not  to  proceed  from  the  tria  prk^a\.  't;is» 
plain,  that  portions  of  matter  may  be  endowed,  with  fuch  qiialibijes,  by 
other  caufes  and  agents  than  lalt,  fulphur,  and  meraiiy,  ^  /whyj^  ijiere-. 
fore,  fhould  we  deny,  that  alfo  in  compound  bodies,  thofe  qualities 
may  be  produced  by  the  lame,  or  the  like  caules  ?  Thus  thp  r;edu£lio^^ 
of  a  tranlparcnt  folid  to  powder,  produces  whitenels,  whether  the. 
comminution  happens  to  rock-cryftal,  f^enict  glafs,  or  to  ice :  th^  fifft- 
of  which  is  acknowledged  to  be  a  natural,  and  perfeftly  mixM  body  j. 
the  lecond,  a  faftitious  and  re-compounded  body  •,  and  the  laft,  for  opght. 
appears,  an  elementary  body,  or  at  moft,  a  body  very  flichtly  and  im- 
perfeftly  mixt.  Andfo  by  uniting  air  in  fmall  portions,  with  a  tranlpa- 
rcnt liquor,  as  when  we  beat  fuch  .a  liquor  into  foam,  a  whitenefs  is 
produced,  as  well  in  pure  water,  which  is  acknowledged  to  be  a  fimple- 
body,  as  in  white-wine,  which  is  reckoned  among  bodies  perfectly  mixt. 

And  further  ^  the  chymical  explanations  are  not  liifficiently  extenfive  j. 
for  moft  of  them   are  not  lo  diftinfl:  and  full,  as  to  reach  the  particu- 
lar phenomena,  nor  often  fo  much  as  to  all  the  grand  ones,  that  belong 
to  the  hiftory  of  the  qualities  they  pretend  to  account  for.     A  chymift 
will  not  eafily  Ihcw  by  his  fait,  fulphur,  and  mercury,  why  a  load-ftone,, 
cappM  with  ftecl,  may  be  made  to  take  up  much  more  iron,  than   if 
it  be  immediately  applied  to  the  iron  \    or  why,   if  one  end  of  the 
magnetic   needle  is   difposM    to  be  attrafted  by   the  north  pole,  for 
inftancc,  of  the  load-ft one,  the  other  pole  of  the  load-ftone  wjll  drive 
it  away  :    or,  why  a  rod  of  iron,   being  heated  red  hot,  and  cooled 
perpendicularly,  will,  with,  its  lower,  end,  driva  away  the.  flower-deJuce, 
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oF  a  mariner's  needle,  which  the  upper  end  of  the  fame  rod  will  draw  to  Chymifiry. 
it.    In  fhort,  of  above  threefcore  properties,    or  notable  phenomena  of  u^V^^J 
magnetic  bodies,  that  Ibme  writers  have  reckoned  up,  I  do  not  remem- 
ber, that  any  three  have  been  by  chymifts  fo  much  as  attempted  to  be 
folved  upon  their  principles.  And  even  in  thofe  qualities,  in  whofe  expla- 
nation thcfc  principles  may  more  probably,  than  elfewhere,  pretend  to 
take  place,  the  chymical  accounts  ai^  fo  lame  and  inconfiftent,  that  thcv 
leave  many  confiderable  phenomena  untouched  j   and  but  very  flightly, 
and  in  a  general  way,  explain   the  more  obvious  or  familiar.    And, 
indeed,  I  cannot  but  think,  that  a  chymift,  who,  by  the  mere  help  of 
his  tria  frima^  takes  upon  him  to  account  for  the  qualities  of  all  bodies 
afts  like  him,  who,  feeing  a  book  written  in  a  cypher,  whereof  he  were 
acquainted  but  with  three  letters,  Ihould  undertake  to  decypher  the 
whole  piece. 

And  even  when  the  chymical  explanations  feem  to  come  up  to  the 
phenomena,  they  are  not  fufficiently  primary  and  fiuidamental  \    for 
thofe  very  fubftances  that  chymifts  call  their  principles,  are  each  of 
them  endowed  with  feveral  qualities.    Thus  lalt  is  ^  conliftent  body, 
has  its  weight,  is  difToluble  in  water,  is  either  tranfparent  or  opake> 
fixt  or  volatile,  fapid  or  inlipid.    And  lulphur,  according  to  the  chy- 
mifts, is  a  body  fufible,  inflammable,  -&€.  and,  according  to  experience, 
confiftent,  heavy,  t^c.  fo  that  'tis  by  the  help  of  more  primaiy  and 
general  principles,  that  we  muft  explain  fome  of  thofe  qualities,  which 
being  found  in  bodies,  fiippofed  perfeftly  fimilar,  cannot  be  pretended 
to  be  derived  into  <»ie  of  them  from  the  other.      And  to  fay,    that 
'tis  the  nature  of  a  principle  to  have  this  or   that  quality,  as,  for  in* 
ftancc,  of  fulphur  to  be  fiifible,  and  therefore  we  are  not  to  exaft  a 
reafon   why    it   i^  fo  •,    will  be  of  no  force,  if  from  the  primary  pro- 
perties of  bodies,  we  may  deduce  any  good  mechanical  explication  of 
hifibility  in  the  general,    without  nccelfarily  flippofing  fiich  a  primo- 
geneal  fulphur,  as  the  chymifts  fancy,    or  deriving  it  from  thence  in 
other  bodies.     And,  indeed,  fince  not  only  falt-petre,  lea-falt,  vitriol, 
and  alum,  but  fait  of  tartar,  and  the  volatile  fait  of  urine,  arc  all  or 
them  ftifible  i  I  do  not  well  fee,  how  chymifts  can  derive  the  fufibility 
even  of  falts  obtained  by  their  own  analyfis,  from  the  participation  of 
the  fulphureous  ingredient  •,  efpecially  fince,  iffuch  an  attempt  Ihould 
be  made,  it  would  overthrow  the  hypothefis  of  three  fimple  bodic.% 
whereof  they   will  have  all  mixt  ones  to   be  compounded:    and  ftill 
'twould  remain  to  be  explained,  upon  what  account  the  principle,  that 
is  faid  to  endow  the  other  with  fuch  a  quality,  comes  to  be  it  felf 
endowed  therewith.    For  'tis  plain,  that  a  mals  of  liilphut  is  not  an 
atomical,  or  adamantine  body  •,  but  confifts  of  a  multitude  of  corpufcles 
of  determinate  figures,  connected  after  a  determinate  manner  -,  fO  that 
it  may  be  reafonably  demanded,  why  Ilich  a  convention  of  particles^ 
rather  than  any  other,  conftitutes  a  fufible  body^ 
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Chymifiry^       And  when  they  tell  us,,  that  the  fuiibility  of  bodies  proceeds,  ftow 

fulphur,  in  cale  they  fay  true,^  they  only,  tell  us  what  material  ingre* 
dient  'tis,  that  being  diipers'd  through  the  other  parts  of  a  body^ 
xnakes  it  apt  to  melt :  but  this  does  not  intelligibly  ihew  what  it  is  that 
makes  a  portion  of  matter  fufible  \.  and  how  the  fiilphureous  ingredient 
Introduces  that  difpoficion  into  the  reft  o£  the  mals  wherewith  'tis 
united :  yet  they  are  inch  explanations  as  thefe,  that  a  philolbpher 
chiefly  looks  after..  And  to  ihew,  that  there  may  be  more  fundamentaL 
explanations,.  1  fhall  only  obferve,  that  iulphur  it  ielf  is  fufible^  and 
therefore,  as  I  late-iy  intimated,  fufibility,  which  is  not  the  q^ality  of 
a  fingle  atome,.  or  particle,  but  of  an  aggregate  of  particles,  ought  it 
&lf  to  be  accounted  foe  ir^.  that  principle,,  before  the  fuilbility  of  all 
o  het  bodies  bet  derived  from.  it.  And  in  fulphur  it  felf,  that  quality 
may  be  probably  deduced  from  the  convention  of  corpufcles  of  deter^ 
initiate  ihapes  and  fizes,  connected  after  a  particulac  manner..  Aud  if 
i^atuie,^  art,  or  chance,  Ihould  being-  together  particles  endowed 
v^ith  the  like  mechanical  properties,^  and  aflbciate  them  a&er  the 
like  manner,,  the  reiulting  body  would  be  fufible,  though  thecompov 
nent  particles  had  never  been  par-tsof  the  cfaymifts  primordialXulphur : 
and  fuch  particles  fo  convening,,  might  perhaps  have  made  fulphur, 
though  bei-bre  there  had  been  no  fuch  body  in  the  world..  And  though 
I.  readily  allow,  that  fulphur,  or  another  of  the  trU  frJmdj  may.  abound 
in  feveral  bodies  endowed  with,  the  quality  that  is  attributed  to  theiir 
participation  of  that  principle-,  yet  this  is  no  certain  fignj^^that  tha 
prcpjs  d  quality  muft  flow  from  that  ingredient..  Thus,,  if  tin,  for 
example,  be  duly  mixTd  with  copper  or  gold,,  filver  or  iron,  it  will 
make  them  very  brittle  ^  and  it  is  alfo  an  ingredient  of  levetal  other 
bodies  that  are  likewife  brittle  ^  as  coloured  amels,  which  are  nfualljr 
made  of  calcin'd  tin,  (call'd  by.  tradefmen  putty,)  melted  with  the  in- 
gredients of  cryiial-glafs,  and  Ibme  fmall  portion  of  a  mineral  pigment.. 
But  though  in  all  thefe  brittle  bodies,  tin  be  a  confiderable  ingredient; 
yet  'twere  very  rafli  to  affirm,  that  brittlenefs,  in  general,  proceeds  from- 
tin :  for  provided  the  folid  parts  of  confident  bodies  touch  one  ano- 
ther but  in  fmall  portions  of  their  furfaces,.  and  be  not  entangled  by 
their  contexture,  the  metalline  or  other  compofition  may  be  brittle, 
tho'  there  be  no  tin  at  all  in  it :.  and,  in  effeft,  the  materials  of  glafs 
being  brought  to  fufion,  will  compofe  a.  brittle  body,,  as  well  when 
there  is  no  putty  colliquated  with  them,  as  when  there  is..  Calcin'd 
lead,  by  the  aftion  of  the  fire,  may  be  melted  into  a  brittle  mals,  and 
even  into  tranfparent  glafs,.  without  the  help  of  tin,  or  any  thing  elfe* 
And  there  are  numerous  other  bodies^,  that  cannot  be  pretended  to  owe- 
their  brittlenefs  to  any  participation  of  tin,,  of  which  they  have  no* 
need,  if  the  matter  they  confift  of,  wants  not  the  requiftte  mechanical' 
difpofitions.. 

And  the  way  employed  by  chymiffe,.  and  Pmpatetics^  of  accounting- 
for  things  from  the  materials,,  whether,  elements,  principles^  or  otherr 

ingre-. 
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ingredients,  of  bodies,  will  often  frufirate  this  expeftatfcii  •  for  a  new  Chjimifirji 

quality,  differing  from,  or  contrary  to,  any  that  is  conlpicuous  in  the  t^j^^sT^L^ 

ingredients,  will  frequently  ariie  upon  their  mixture  j  as  two  tranfpa- 

rent  bodies-  may  make  an  opake  one  j  a  yellow  body  and  a  blue,  one* 

that  is  greeny  two  malleable  bodies,  a  brittle  jone^  two  aO^ually  cold 

bodies,  a  hot  one^  two  fluid  bodies,  a  confident  one^  &c.  And  as  this 

way  of  judging,  by  material  principles,  hinders  the  fore- know  ledge  of 

events  from  being  certain,    it  much  more  hinders  the  affignation   of 

caufes  from  being  fatisfailory  j  fo  that  thole  who  judge  of  a-ll  mix'd- 

bodies,  as  apothecaries  do  of  medicines^  barely  by  the  qualities  and 

proportions  of  the  ingredients,  leem  to  aft  ash  one  who  ihould  pretend 

to  give  an.  account  of  the  phenomena  and  operations  of  clocks  and 

watches,  from  the  predominancy  of  the  metals  that  make  their  parts,^ 

and  not  from  their  ftrufture  and  contrivance. 

The  next  deteEt  I  obferve  in  the  chymical  do&rine  of  ^alities,  is,-  'A»ijfti(iui»^' 
that  in  many  cales  it  agrees  not  with  the  phenomena  of  nature.-   For  If  ^*^^^J^i^ 
there  are  feveral  changes  of  qualitie!^  wherein  one  may  well  expeft,  ^  f*^'***^ 
that  a  chymical  principle  ihould  have*  a  great  fliare^.and  yet  it  does  ^      "*** 
not  appear  to   have   any.     He  who  confiders^  what  great  operations 
many  chymifts  afcribe  to  this  or  that  hypoftatical  principle^  and  how 
many  qualities,  according  to  them,  muft  from  thence  be  derived,  can- 
not but  expeft,  that  a  great  change,  as  to  thoie  qualities,  happening ^ 
in  a  mixM  body,  ihould,  atleafi,  be  accompany 'd  with  fbme  notable- 
aftion  of,,  or  alteration  in  the  principle;    yet  I  have  met  with  many' 
inftances,  wherein  qualities  are  produced,,  or  aboliihed,  or  very  much- 
altered,,  without  any  manifeft  introduftion,   expulfion,  or  confiderable' 
change  of  the  principle,  whereon  that  quality  is  faid  to  depend.    Thus,, 
for  inftance^  a*  piece  of  fine  iilver,  having  been  real'd  in  the  fire,   and 
iuffer'd  to  cool  leifurely,  is  very  flexible;  but  may  be  made  iliff  andi 
hard,  barely  by  a  fewftrokes  of  a  hammer;    There  is,  alfo,  another-lbrt 
of  phenomena^   which  oppofes  the  chymical  dodrine  about  qi|alides,« 
oonfifling  of  thofe^  wherein  either  that  does  not  happen, ^ which,  ac-- 
cording  to  their  Kypotheiis,  ought  to  happen,  or  the  contrary  to  what,., 
upon  their  principles,  might  juilly  be  expefted.  For infiance, 'tis  known: 
to  thofe  who  work  much  in  iilver  and  copper,*,  that  the  former  will 
become  red-hot  in  the  fire,  before  it  is-brought  to  fuiionyand  that  the 
latter  is  yet  far  more  difficult  to  be  melted  down  thair  the  other  j  yet : 
if  you-  feparately  diffolve  thofe  two  me^^als  in  jlqita  finish  and  by  eva-- 
poration,  reduce  them^  to  cryftals;  theie  will  be  brought  tofufe  in  ax- 
very  little  time,   and  with  a  moderate  heat  in  glalfcs.-^  AJk^a'vuigar 
chymift,  the  caufe  of  this  facflity  offufion,   and  he  wilTprobfebly  tell^ 
you,  that  'tis  from  the  faline  parts  of  the  AquMforti^  which,  imbodied  in  ? 
the  metals,  and  being  of  a  very  fufible  nature,  impart  th'tit  eaimefs  of  fu* 
fion  thereto.  Now^from  this  plaufible  explanation  one  might rweUexpeft,^ 
that  if  the  faline  corpulcles  were exqutfitelymixed  witbtih,tfae3FWOuld< 
make  it.far.morejfuiible:  thtRi)fiitielf:it:is^^,]MKi^^  ai 

con— 
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£bmijifj.  convenient  quantity  of  jtquM  fortis^  the  metal  being  corrbdcd,  fubfided/as 
^^V"'^'^*  4s  ufual,  in  the  form  of  whites  of  eggs,  which  being  well  dried^thetin 

was  fo  far  from  growing  more  fuAble,  that  it  would  long  endure  not 
only  a  thorow  ignition,  but  the  blaft  of  a  pair  of  double  bellows,  with* 
,out  being  at  all  brought  to  melt.  And  as  for  thole  chymitls  who  ad- 
mit, thaF  all  kinds  of  metals  may  be  turned  into  gold,  by  a  very  fmall 
proportion  of  the  elixir ;  they  muft  allow  from  their  own  concefl]on8,that 
leveral  qualities  may  be  changed,  even  in  metals,  without  the  additi- 
on of  any  confiderable  proportion  of  the  fimple  ingredient?,  to  which 
they  alcribe  tho(e  qualities  \  provided  the  agent  be  able  to  make  a 
great  change  in  the  mechanical  properties  of  the  parts  whereof  the  me« 
tal  it  atts  upon  confifis.  Thus  u  we  luppofe  a  pound  of  filver,  a  pound 
of  lead,  aixl  a  pound  of  iron,  to  be  tranfmuted  into  gold,  each  by  a 
grain  ot  the  powder  of  projedion  \  this  powder,  as  a  material  caufe,  is 
inconfiderable>  by  the  fmallnefs  of  its  bulk  ^  and  as  an  eAicient,  it 
works  differing,  and  even  contrary  effefts,  according  to  the  difpofition 
wherein  it  finds  the  metal  to  be  tranimuted,  and  the  changes  it  pro- 
duces in  the  conftituent  texture  thereof  Thus  it  brings  quick-lilver  to 
be  fixt,  and  deprives  it  of  the  fluidity  it  had  before  •,  it  brings  filver 
to  be  infoluble  in  Aquafortis^  which  readily  diifolved  it  before,  andfo- 
luble  in  Aqua  regis^  which  before  would  not  touch  it ;  and,  what  is 
very  confiderable  to  our  prefent  purpofe,  whereas  it  makes  iron  much 
more  fufible,  it  makes  lead  much  lefs  fiifible  than  whilft  it  retained 
its  prifline  form  ^  fince  lead  melts  before  it  comes  to  ignition,  which 
gold  requires  to  bring  it  to  fufion. 

But  lome  modern  chymifls  would  be  thought  to  explain  feveral  of 
the  changes  that  happen  to  bodies  in  point  of  odour,  colour,  &C.  by 
faying,  that  infuch  alterations  the  iulphur,  or  other  hypolfatical  prin- 
ciple, is  intraverted  or  e:(traverted ;  which,  I  confefs,  leem  to  me 
rather  new  terms,  than  real  explanations.  For  it  may  be  juftly  ob- 
jefted,  that  the  fuppofed  extraverfion  or  intraverfion  of  fulphur  can, 
by  no  means,  give  an  account  of  fo  great  a  variety  of  odours,  co- 
lours, and  other  qualities,  as  may  be  found  in  the  changed  portions 
of  matter  we  are  Ipeaking  of.  BeCdes,  what  they  call  by  thefe  and 
the  like  names,  cannot  be  done  without  local  motion,  tranfpofmg  the 
particles  of  the  matter,  and,  conlequently,  producing  in  it  a  change 
of  texture,  which  is  the  very  thing  we  would  infer  ;  and  which  be- 
ing fuppofed,  we  may  grant  iulphur  to  be  often  aflually  prefent  in  the 
altered  bodies,  without  allowing  it  to  be  always  necelfary  to  produce 
the  alterations  in  thtm  ^  fince  corpulcles,  fo  conditicn'd  and  arranged, 
would  produce  fuch  etfefts,  whether  fulphur  did,  or  did  not,  make 
the  fubjeft-matter  of  the  change. 
riefrinci'  \  fliall  mention  but  two  imperfefliions  more  that  particularly  relate 
^k^^^Vthi    ^^  ^^^  doflrine  of  qualities. 

^mJilftbiir        -^"^  ^^  ^  ^^  "^^  think  it   a  convincing  argument,  that  is  employ- 
jigliiiu.        ed  by  the  AriJiotcUans  for  their  elements,  and  by   the  chymills  for 

their 
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their  principles,  that,  becaufe  this  or  that  quality,  which  they  afcribe  Ckftkiftrjm-' 
to  an  element,  or  a  principle,  is  found  in  this  or  that  body,  which  ^-^^V*^ 
they  call  mixt,  therefore  it  muft  owe  that  quality  to  the  participa- 
tion of  that  principle  or  element.  For,  the  fame  texture  of  parts,  or 
other  modification  of  matter,  may  produce  the  like  quality  in  the 
more  fimple  and  the  more  compound  body ;  and  they  may  both,  lepa- 
rately,  derive  it  from  the  fame  caufe,  and  not  one  from  the  partici-- 
pation  of  the  other.  Thus  water,  earth,  metals,  ftones,  &c.  are  hea- 
vy upon  account  of  the  common  caufe  of  gravity,  and  not  be- 
cause the  reft  partake  of  earth  j  for  elementary  water,  as  limple 
a.  body  as  that,  is  yet  heavy :  fo  oil,  highly  reftified  fpirit  of  wine,, 
mercury,  metals,  glafs  of  antimony,  and  minium,  whilft  in  fufion,  are 
fluid  \  being  made  ib  by  the  variouily  determined  motions  of  their  mi« 
ruite  parts,  and  other  caules  of  fluidity  -,  and  not  by  the  participation 
of  water  ^  fince  the  dry  calces  of  lead  and  antimony  are  not  likely  to 
have  retained  in  the  fire  (b  volatile  a  liquor  as  water  j  and  fince  fluidity^ 
is  a  quality  that  mercury  enjoys  in  a  more  durable  maimer  than  wa- 
ter it  lelf :  for  that  metalline  liquor,  as  alio  fpirit  of  wine  well  refti- 
fied,  will  n(|>t  be  brought  to  freeze  with  the  highefl  degree  of  cold 
of  our  fliarjjieft  winters,  tho'  a  far  lefs  degree  of  cold  would  make 
water  ceafe  to  be  fluid,  and  turn  it  to  ice; 

.And  laftly,  'tis  pleafant  to  fee  how  arbitrarily  the  Ferifatetics  de-  contrmytfMMm 
rive  the  qualities  of  bodies  from  the  four  elements.     Thus  to  inftance  UtiesMlcHM 
in  liquidity,  ifyoufhew  them  exaftly  dephlegmed  fpirit  of  wine,  and  ^«'M-*«* 
ask,    whence  it  has  its  great  fluidity,  they  will  tell  you,  from  water  ;  ^^^' 
which  yet  is  far  lefs  fluid  than  itj  and  fpirit  of  wine  it  lelf  is  much 
lefs   lo  than   the  flame  into  which  that  fpirit  is  eafily  excited.    Buc 
if  you  ask,   whence  it  becomes  totally  inflammable,  they  mufl:   tell 
you,  from  the  fire  i^  and  yet  the  whole  body,  atleaft  as  far  as  fenfe 
can  dilccver,   is   fluid,  and.  becomes  flame  j  fo    that   fire    and   water,^ 
as  contrary  as    they    make    them,   muft   both    be   vaftly    predomi- 
nant in  the  fajre  body.    This  Ipirit  of  wine,  alio,  being  a    liquor,, 
whofe  leaft  lenfible  parts  are  aftually  heavy,  and  compofe  a  liquor  fe- 
ven  or  eight  hundr-ed  times  as  heavy  as  air  of  the  fame  bulk,  muft  be 
fuppoled  to  abound  with  earthy  particles  •,  and  yet  this  fpirituous  li- 
quor may,  in  a  trice,  become  flame,  which  they  would  have  to  be  the 
lighteft  body  in  the  world* 

Upon  the  whole,  the  chymift's  lalt,  fulphur,  and  mercury  them-- 
feWes,  are  not  the  firft  and  moft  fimple  principles  of  bodies,  but  ra- 
ther primary  concretions  of  corpulcles  or  particles  more^  fimple  than 
they  1^  as  being  endowed  only  with  the  firft  moft  radical,  and  moft  imi* 
verlal  properties  of  fimple  bodies,  bulk,  fliape,  motion,  or  reft ;  by 
the  different  conventions  or  coalitions  or  which  minuteft  portions  of 
matter,  are  made  thofei  ditfering  concretions  that  chymifls  caU  their: 
principles. . 
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IPrefume,  it  will  not  be  difficult  to  difcem,  that  a  great  part  of 
what  has  been  alledgM  to  ihew  the  imperfeftion  of  the  rulgar  chy- 
mical  doftrine  of  qualities,  may  eafily  be  applied  to  jfome  other  hy- 
pothefes  of  kin  to  that  doQrrine,  and  particularly  to  the  theory 
that  would  derive  both  the  Qualities  of  bodies,  and  the  reft  of  the 
phenomena  of  nature,  from  acid  and  alkali.  For  tho'  theie  two  di& 
ferences  may  be  met  with  in  a  great  variety  of  bodies,  and  confequent- 
ly  the  confideration  of  them  will  frequently  be  of  good  u(e  to  chy* 
mifls,  in  coniidering  the  (econdary  caufes  and  operations  of  ibme  mixt 
bodies ;  yet  I  cannot  allow  of  the  hypothefis  in  the  latitude  wherein 
'tis  urged  and  applied,  as  if  it  could  be  ulefiilly  fubftituted  in  the 
place  of  matter  and  motion*. 

For  it  feems  precarious  to  affirm,  that  acid  and  alkaline  parts  are 
found  in  all  bodies. 

Some  chymifts,  when  they  fee  ^^4  fortU  diffolve  filings  of  copper, 
conclude  from  thence,  that  the  acid  fpirits  of  the  menilruum  meet, 
in  the  metal,  with  an  alkali,  upon  which  they  work  \  ^  but  this  is  an 

un« 
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*  "  Since,  "  fays  M.  Hmherg,  "  the 
*'  dof^rine  of  alkali  and  acid  has  been 
advanced,  ^ris  made  ufe  of  to  explain 
ail  the  changes  that  happen  in  the 
mixtures  of  Amples, particularly  in  the 
efFe£ks  cf  fermentation,  effervefcence, 
**  and  ebullition.  But  there  is  fcarce 
any  fermentation  produced  by  the 
mixture  of  acid  and  alkali  ;  and  even 
ebullitions  and  efiervefcences  often  pro- 


n 
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"  ceed  from  other   caufes/*     See  F^emb 
Memoir fy  jf,  ijoi.p.  14^. 

t  M.  Homberg  is  of  opinion,  that  all  acid 
fpirits  diffolve  bodies,  by  means  of  the 
fait  which  fuch  fpirits  contain  ;  and  to 
difcover  their  quantity  of  pure  acid  falts, 
he  fuf!ers  an  ounce  of  fait  of  tartar  to 
faturate  it  fclf  with  the  fpirit ;  then  cva. 
porating  all  the  moifture,  the  fait  of  tar- 
tar remains  increaled  by  the  weight  of 
the  acid  falts. 


By  this  means  he  made  the  following  table. 


^  Spirit  of  nitre 
An  ounce  of  \ —  of  fait 
fait  of  tartar  <  Oil  of  vitriol 
took   up  of     (  jlcfum  fortis 

^  Diftill'd  vinegar 


f «.  dr,  gr, 

01   02  36 

02    GJ    OOi 

00    05    00 

oj  02  3o( 
14  00  00 


dr.  gr. 

Andgain-r'3   'o 
cd  afccr     y^l   14^ 
evapora-  ^03  oy 
tion  J03  c6\ 
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Whence  an 
ounce  of  the 
liquor  coii- 
rain'dofvo*a* 
rile  acid  falc 


He,  likewife,  ufts  an  inftrument,  or 
areometer,  made  of  a  fmall  glafs  marras, 
with  a  neck,  AD,  fo  (lender,  that  a  Angle 
drop  of  water  will  rife  about  half  an  inch 
in  it.  On  the  fide  of  this  neck  there  comes 
frcm  the  belly  B,  of  the  veffel,a  fmall  tube 
C|Of  the  lame  fize  with  the  neck,  and  paral- 


lel to  It,  above  half  an  inch  long  This 
little  tube  lets  the  air  pafs  out  of  the 
veffel,  as  the  liquor  comes  in.  A  mark 
D,  is  put  upon  the  neck  AD,  to  (hew 
how  high  the  veffel  mud  be  filled.  And 
*tis  proper  to  let  the  neck  widen  towards 
the  top,  for  the  conveniency  of  pouring 
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tinfafe  way  of  arguing,  fince  good  fpirit  of  urine,  which  they  take  to  Chymiftrn 
te  a  volatile  alkali,  and  which  makes  a  great  conflift  with  Jitjua  fortui^  uT'V^iii 
will  readily  diffolve  filings  of  copper,  and  more  genuinely  than  the 
acid  liquon  So  when  they  fee  the  magiftery  of  pearl  or  coral,  pre- 
pared by  dropping  oil  of  tartar  into  the  folutions  of  tho(e  bodies, 
made  with  fpirit  of  vinegar,  they  afcribe  the  precipitation  to  the  fixt 
alkali  of  the  tartar,  that  mortifies  the  acidity  of  the  fpirit  of  vine- 
gar %  whereas  the  precipitation  would  no  lefs  enfue,  if,  inftead  of  the 
alkalizate  oil  of  tartar,  that  flrong  acid..  Oleum  fulphuns  per  camfanam^ 
were  employed. 


in  the  liquor.  Now  tliis  inflrumenc  lac- 
ing filfd  to  the  mark  on  its  neck,  with 
any  acid  fpirit,  the  balance  will  (hew  the 
vreight  of  the  liquor,  in  re(pe&  of  any 
x>theo  to  the  fifth  part  of  a  4rop.    Hence 


this  ingenious  gentleman  lias  made  a  tu 
ble,  to  (hew  thediffisrent  weights  of  the 
fame  bulk  of  the*moft  conliderable  chy^ 
mical  liquors,  in  the  fummer  and  in  wiiK 
tcr. 


The  Ar«omcter  full  of  - 


Weighed  In  fummer.      In  winter. 


Quick-filver- 
Oil  of  tartar^ 
Spirit  of  urine- 
Oil  of  vitriol  * 
Spirit  of  nitre  - 
of  falt- 


^qumfvrth  ' 

Diftiird  vinegar- 
Spirit  of  Wine  — 
River- water  ■ 
DifiiUM  water 


Tbe  inftrument  it  (elf  weighed,  when 
toiPty,  one  dram  twenty-eight  grains. 

From  thefe  two  tables,  compared  to- 
gether, 'tis  eafy  to  determine,  with  great 
cxa^neis,  the  quantity  of  fait  and  of 
phlegm  contain  a  in  an  acid  fpirit*  See 
Mem9irs  de  tM^d,  A,  1669.  f,  69. 

To  mcafure  the  force  of  an  al- 
kali, that  is,  to  eftimate  how  much 
of  an  acid  'tis  able  to  retain,  the  fame 
gentleman  proceeds  in  this  manner.  He 
diifolves  the  alkali  in  feme  acid  fpirit, 
v/hofe  force  is  firft  difcovered  by  means 
of  his  arsometer ;  comparing  its  weight 
with  that  of  river-water.  Thus  having 
dephlegmed  fome  Ijpirit  of  nitre,  and  of 
faJr,  till  the  former  pcrfeSly  diffolvcd 
^old,  and  the  latter  (ilver,  he  found  the 
weight  of  the  fpirit  of  nitre  to  be,  in  an 
equal  bulk,  as  19,  that  of  the  fpirit  of 
fait  as  17,  and  that  of  water  as  16.  He 
put  an  ounce  of  each  l^irit  i]p<>A  crabs- 
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tyest  coral,  pearl,  betoar,  oyfter-ftiefts^ 
err.  of  which  they  diflblved  different 
quantities ;  the  fpirit  of  nitre  taking  up 
twice  as  much  of  fome  of  them  as  the 
fpirit  of  fah  ;  and  in  general^  the  formet 
diflblved  a  confiderable  quantity  mort 
than  the  latter  ;  the  proportion  of  its  falc 
being  almoft  double  to  that  of  the  otheiv 
Now  the  different  quantity  of  each  alkali 
necefTary  to  abforb  the  fame  quantity  of  H 
ftandard  acid,  is,  according  to  M.  H^»?- 
kergf  the  mcafure  of  the  paflive  force  01 
that  alkali;  notice  being  talcen  of  the 
time  fpent  in  the  diflTolution.  This  author 
firdier  obfcrved,  that  both  the  ibirits  rea*« 
dily  diflblvcd  much  more  of  tne  oyftet- 
fliells  than  of  any  otber  powder  of  tht 
like  nature ;  which  he  takes  to  be  one  rea^ 
(on  of  the  very  good  efk&  they  have  inthe 
ftomach,  depraved  by  acids.  Memur  dk 
tAcsd.A.  1700./.  8 1.  ^niiHif.  de  I'AcMd^ 
A»  1700.  #,  53, 
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Ckjmifirf.      Jt  alfb  may  be  doubted,  whether  the  vulgar  chymifts  juftly  fuppofe^ 

that  when  they  manifelHy  difcover  an  acid,  for  inftance,  in  a  body^ 
the  operation  of  that  body  upon  another,  which  they  judge  to  abound 
with  an  alkali,  muft  be  the  effect  of  a  confli£fc  between  thofe  two 
principles.  For  an  acid  body  may  do  many  things,  not  fimply  as  aa 
acid,  but  on  account  of  a  texture  or  modiRcation,  which  endows  it 
with  other  qualities  as  well  as  acidity.  Thus  when  fome  chymifts  fee 
an  acid  menftruum,  as  jlqua  fort  is y^^^nt  of  fait,  oil  of  vitrjol,  c^c.  dili 
iblve  iron,  they  prefently  afcribe  the  efFeft  to  an  acidity  in  the  liquors^ 
tho' well  dephlegmed  urinous  fpirits,  which  they  hold  to  hare  a  great 
antipathy  to  acids,  will,  as  I  have  tried  in  fome  of  them,  readily 
dilTolve  crude  iron,  even  in  the  cold.  But  mercury  will  not  work  oa 
the  filings  of  iron,  tho'  this  be  fb  open  a  metal,  that  even  weak  li- 
quors will  do  it ;  yet  if  one  ihould  urge,  that  quick-iilver  readily  di& 
folves  gold  in  amalgamation,  he  may  expeft  to  be  told,  according  to 
their  doftrine,  that  mercury  has  in  it  an  occult  acid,  by  which  it 
performs  the  folutron  -,  tho'  it  ftems  much  more  probable,  that  mer- 
cury has  corpufcles  of  fuch  a  fhape  and  fize  as  fit  them  to  infinu«» 
ate  into  the  correfpondent  pores  they  meet  with  in  gokl,  but 
render  them  unfit  to  enter  readily  the  pores  of  iron,  to  which  nature 
^  has  not  made  them  fuitable  :  as  on  the  other  fide,  the  ialine  corpuf- 
cles oi  jlifuafortis  will  eafily  find  admiffion  into  the  pores  of  iron,  but 
not  into  thole  of  gold,  to  which  they  do  not  correfpond.  And  when 
a  knife,  whofe  blade  is  touched  with  a  load-ftone,  cuts  bread,  and  takes 
up  filings  of  iron,  it  does  neither  by  means  of  alkali  or  acid;  but 
the  one  by  the  vilible  fhape  ai]d  the  ftiffnefs  of  the  blade,  and  the. 
other  by  the  latent  contrivance  or  change  of  texture,  produced  by  the 
operation  of  the  load-ftone  in  the  particles  of  the  fteel. 

And  thus  too,  when  blue  vitriol,  being  beaten  and  finely  fearced^ 
makes  a  white  powder,  that  whitenefs  is  not  a  quality  of  the  powder,, 
as  being  6f  a  vitriolate  nature ;  for  rock-cryftal,  or  f^eniee  glafs,  &ne\y 
beaten,  will  have  the  fame  effeft  on  the  eye ;  but  it  proceeds  from  the 
tranfparencv  of  the  body^and  the  minutenefs,  multitude  and  confus'd 
iituation  of  the  corpufcles  that  make  up  the  powder^  And,  therefore,, 
if  other  bodies  be  brought,  by  comminution,  into  parts  of  the  like 
mechanical  properties  j  thefe  aggregates  will  ail  upon  the  organ  of 
fight  as  white  bodies. 
Thetr  tfficts      Further,  the  patrons  of  this  hypothefis  feem  arbitrarily  to  have  afl 

^bttrsrj.        figned   offices  to  each  of  their  two  principles,  as  the  chymifts  do  to^ 

each  of  their  tria  frima^  and  the  Feripatetics  to  each  of  their  four  ele* 
ments.  But  'tis  not  enough  to  fay^^  that  aix  acid,  for  inftance,  per- 
forms thefe  things,  and  an  alkali  thofe  ;  and  that  they  divide  the  ope* 
nations  and  phenomena  of  natural  bodies  betweea  them  :  affertions  of 
fuch  great  moment  ought  not  to  be  advanced,,  or  received,  without 
fufficient  proof.  And,  perhaps^  the  very  diftribution  of  lalts  intoacids= 
and  alkalies  hath  fomewhat  of  arbitrary  iciit  ^  fince  others  may^  with* 
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out  afluming  much  more,  take  the  freedom  to  diftrlbute  them  otJier-  Chymiflry. 
wife  ^  there  being  not  only  fcveial  things  wherein  acids  and  alkalies  '^ 
agree,  but  alfo  feveral  things  wherein  falts  of  the  fame  denominalion 
widely  differ.  For  inftance,  fome  alkalies,  according  to  our  chymifts, 
are,  like  fait  of  tartar,  fixt,  and  will  endure  the  violence  of  the  fire  ; 
others,  like  fait  of  urine  or  hartlhorn,  are  exceedingly  fugitive,  and 
will  be  driven  up  with  a  fcarce  fenfible  degree  of  heat  j  fome,  as  fait 
of  tartar,  will  precipitate  the  folution  of  fublimate  into  an  orange-tawny  ^ 
others,  as  fpirit  of  blood  and  hartfhorn,  precipitate  fuch  a  Iblution  into 
a  milky  fubfiance ;  and  oil  of  tartar  very  flowly  operates  upon  fi- 
lings of  copper,  which  fpirit  of  urine  and  hartfhorn  will  readily  dif- 
folve  in  the  fire. 

And  among  acids  themfelves  the  difference  is  no  lefs  ;  for  fome  of 
them  will  difTolve  bodies  that  others  will  not,  as  Aqua  fortis  diffolves 
filver  and  mercury,  but  leaves  gold  untouched  j  jiqua  regis^  that  diffolves 
gold  readily,  diffolves  mercury  but  imperfeftly,  and  filver  not  at  all. 
And  this  may  happen,  when  the  menfiruum,  that  will  not  diffolve  the 
body,  is  reputed  muchfironger  than  that  which  does  \  as  dephlegm- 
ed  fpirit  of  vinegar  will  diffolve  lead,  reduced  to  minute  parts,  in  the 
cold  ;  which  is  an  effe£V  that  chymifts  expeft  not  from  fpirit  of  fait. 
Kay,  one  acid  will  precipitate  what  another  has  diffolved,  and  e  cm^ 
tra  ^  as  fpirit  of  fait  will  precipitate  filver  out  of  fpirit  of  nitre.  And 
I  found  oil  of  vitriol  to  precipitate  bodies  of  various  kinds,  minerals, 
and  others,  out  of  fome  acid  menftrua,  particularly  fpirit  of  vine- 
gar. 

We  might  add  the  properties  peculiar  to  fome  particular  acids,  as 
that  fpirit  of  nitre,  or  Aquafortis^  will  diffolve  camphire  into  an  oil, 
and  coagulate  common  oil  into  a  confiflent  and  brittle  fubftance,  like 
tallow ;  and  tho'  it  will  both  corrode  filver,  copper,  lead,  and  mer- 
cury, and  keep  them  diffolved,  it  quickly  lets  fall  almofl  the  whole 
body  of  tin,  very  foon  after  having  corroded  as  much  as  it  can  thereof. 
Hence  we  may  very  well  queflion,  whether  acid  and  alkali  have  the 
limplicity  that  philofophy  requires  in  principles.  Nor  will  it  be  any 
wonder  if  others  fhall  think  it  as  free  for  them  to  confiitute  other 
principles,  as  'tis  for  chymifts  to  pitch  upon  acid  and  alkali. 

And  fome,  perhaps,  will  fay,  that,  fince  the  former  of  thefe  princi** 
pies  comprehends  fuch  a  number  of  very  different  bodies,  it  feems  as 
flight  and  unphitofophical  an  account  of  their  nature,  to  define  an  acid 
by  its  hoflility  to  an  alkali,  as  to  define  a  man  by  faying,  that  he  is 
an  animal  at  enmity  with  the  ferpent. 

But  tho'  one  of  the  chief  conditions    that  philofophers  jufily  re-     'Ani.t^tini 
quTe    ia   principles,'  is,   that  they    fhould  be  very    clear-,   yet  I  Ao  timrftbm 
not  wonder,   that  the  definitions  given  us  of  acid  and  alkali  ihouldbe  wtfntUd. 
inaccurate   and  fuperficial  •,  fince  I  find  not,  that  chymifls  themfelves 
have  any    clear  and   determinate  notion  or  fure  marks,   whereby   to 
knoM  them  diflinftly.     For  to  infer,  as  is  ufuaL  that,  becaule  a  body 
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Chyfpijfn.  diflblves  another,  which  is  diffoluWe  by  this  or  that  known  acid,  the* 
ViiOOk-  foiveiit  muft  alfo  be  acid*,  o>^  ^o  conclude,  that  if  a  bpdy  precipitates^ 


a  dilfolved  metal  out  of  a  confeffedly   acid  menftruum,  the  precipi- 
tant muft  be  an  alkali,  is  precarious  j  fince  filings  of  Ipelter  will  be 
diiTolved  as  well  by  fome  alkalies^  viz,*  fpirit  of  laKarmoniac,  c^c  as 
by  acids  t:    and  bodies  may  be   precipitated    out  of  acid  menftrua^ 
hy  other  acids,  and  by  liquors  wherein  there  appears  not  the  leaft  al- 
kali*   I  have  found,  that  a  fblution  of  tin-glafs,  made  in  jifia  fortls^^ 
would  be  precipitated  both  by  fpirit  of  fait,  and  by  common  or  rain- 
water.   And  as  for  the  other  grand  way   that  chymifts   employ,   to- 
diftinguiih  acids  and  alkalies,  by  the  heat,  commotion,  and   bubbles 
that,  are  e^xcited,  upon  their  being  put  together  ^  this  may  be  no  fuch; 
certain  ligii  as  they  prefume:    for  almoft  any  thing  that  is  fitted  va- 
rioufly  and  vehemently  to  agitate  the  minute  parts  of  a    body,  will 
produce  heat  i)i  it  j  and  fo,  tho'  water  be  neither   an    acid   nor   an. 
alkalizate  liquor,,  yet  it  will   quickly  grow  very  hot,  not  only  with 
tiict  highly  acid,  oil  of  vitriol,^  but  with  the  alkalizate  fait  of  tartar  : 
.  yet  in  neither  of  thefe  mixtures  is   there,  produced  any   fuoh  vifible* 
qr  audible  conflift,  as,  according  to  the  doarine  of  the  chymifts,  one- 
would  expeft.    Neither  is  the  produflion  of  bubbles^  tho'  accompa-^ 
pied   with   a    hiiling  upife,    fuch   a   certain   fign  as   chymifts   ima- 
gine :  for  the  produftion  or  bubbles  is  not  a  neceffary.  effeft  or  con- 
comitant of  heat,  excited  by  confUd  •,  but  depends  very  much  upon^ 
the  peculiar  difpofition  of  bodies,  put  together^  to  extricate,  produce,^ 
or  intercept  particles  of  air;  and  therefore,  as  oil  of  vitriol,  mixt  in  a' 
due  proportion  with  fair  water,   may  be  brought  to  make  the  waterr 
very  hot,  without  exciting  bubbles  v  To  I  have  found  that  alkalizate 
ipirit  of  urine,  drawn  with  fome  kinds    of  quick-lime,    being    mixt 
with  oil.  of  vitriol  moderately  ftrong,  vvould   afford  an  intenfe  heat, 
whilft  it  produced  either  no  manifeft  bubbles  at  all,  or  Icarce- any  ; 
tho'  the  urinous  fpirit  was  ftrong,  and  in  other  trials  operated  Jike 
an  alkali  ;  and  tho'  with  fpirit  of  urifie,  made  fer  fe\    in  the  common 
way^  oil  of  vitriol   will  produce  a  great  hiifing,    and    a  multitude  of 
confpicuous  bubbles.    On  the  other  fide^  I  have,   fometimes,    found,.^ 
that  fome  acid  fpirits,  efpecially  that  of  verdigreaf^,  made  p^r  yi,  would  ^ 
when  poured   upon  fait  of  tartar,  make  a  conflift  with  it,  and  pro-, 
duce  a  large  froth  ^  tho'  we  obferved  it  not  to  be  accom^panied  with, 
any  manifeft  heat.. 
T!bitMjtii9       xhe  taft,  by  many,  i3  made  the  touch-ftone  whereby  to  try  acldsj 
^(kfl^l^ii!/.  ^"^  alkalies.     But  there  i^  a  multitude  of  mixt  bodies,  wherein  we  cm 
*  fb.  little  dlfcern  by  the  taft,  which  of  the  principles  is  predominant, 
that  this  would  not  make  one  fufpeft.  there  were  a    u;rafn  of  either 
cf  them,  to    be  found,  therein-,,    fuch  bodies  are  diamonds,    rubies 
and  moft  gems,  beftdes  many   ignobler-  ftones,    gold,   filver,  mercury'" 
CK-.    There  are  a U(>. bodies,  that  aboupd  with  acid  or  all^a^rzate  fait?. 
;>«d:ykh^  ejtl^jT  have:  i^  taft>^  from  that  of  the 
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rhymical  principles.  Thus,  tho'  F'enice  glalsbe  in  great  part  compofed  ofClnmiffry^ 
a  fixt  alkali  j  yet  it  is  inlipid  upon  the  palat ;  and  cryftals  of  filver,  and 
of  lead,  made  with  jl^ua  fortis^  and  containing  numerous  acid  particles 
of  the  menflruum,  manifeft  nothing  of  acidity  in  the  mouth  j  the 
latter  having  a  laccharine  fweetnels,  and  the  former  an  extream  bit- 
temefs.-  And  even  in  vegetable  fubftances^  of  a  manifeft  taft,  'tis  not 
eafy  to  know  by  that,  whether  it  be  the  acid  or  the  alkaliaate  prin- 
ciple which  rules  in  them  ^.  as  in  the  ef&ntial  oils  of  fpices  and  other 
vegetables,  and  in  the  grols  empyreumatical  oils  of  woods,  and  even 
in  high  reflrified  fpirit  of  wine,  which,  therefore,  fome  will  have  to  be 
an  alkalizate  liquor,  and  others  an  acid,  tho' I  did  not  fmd  its  taft  to  be 
deftroyed  or  much  altered  by  being  put  upon  coral  or  ialt  of  tartar, 
nor  by  being  digefted  with  and  diftilfd  from  fea-falt.  And  amrag 
thofe  very  bodies  which,  for  their  tafts,  chymifis  reckon  among  acids, 
there  is  io  great  a  difference  and  variety  of  reliflies,  that,  if  I  were 
to  allow  acids,  to  be  one  principle,  it  fljould  be  as  I  allow  air  to  be^ 
one  body,  whilft  it  confifis  of  the  aftbciated  effluvia  of  a  multitude  of 
corpulcles  of  very  differing  natures.  "^ 

Ano* 


*  At  once  to  eftablift  a  \utt  notion, 
to  explain  the  nature,  the  manner  of  afti* 
on,  and  the  force  of  acids,  tak&  the  words 
of  the  illuflrious  Sir  Ifs»€  Newtin  upon 
the  fubfe6it. 

''  The   particles  of  acids,  "  fays  that 
great  philoibpher,  "  are  of  a  fize  grofTer 
than  thofc  cf  water,  and  therefore  lefs. 
"  volatkle  ;  but  much  fmaller  than  thofe 
*^  of  earth,  uid  therefore  much  Jefs  fixM 
"  than  they.    Tijcy   are  endued  with  a. 
"  great  attraftlve  force  j.in  which  force 
"  their  tftivity  confifts;  and  thereby  al- 
•*  fo  they   affcft  and  ftimulate.the  organ 
^*^  ojF  tad,  and  diiro!ve  fuch  bodies  as  they 
"  come  at.    They  are  of  a  middle  na« 
'^  ture   between  water  and  terreftrial  bo« 
'^  dies,  and  attraSk  the  particles  of  both. 
**  By  this  attra6tivc  force  they  get  about 
**  the  particles  of  bodies,,  whether  they 
*'  be  ot  a'metallidie  or  ftony  nature.  Mid 
adhere   to  them   moft  clofely     on  all 
fides  ;  fo  that  they  can  fcarce  be  fepa- 
^'  rated  from  them  by  diftillation,or  fub* 
"  limation.     When  they  are  attcaded  and 
gathered  together  about  the  particles  of 
bodes,  they.raife,    disJQin,  and  ibake. 
them  one  from  another  ;,  that  is,  they. 
"  diffolve   thofe    bodies.-     By    their  at;  J 
**  tractive    force,  aifo,    by    which  they  I 
**  ruih  towards  the  particles  of  bodies,  I 
^^'  they  move.  th(i.fluiii^,excite..heat, ,  indJ 


(( 


''  fhake  afund^r   (b'mc  particles,  fo    a?** 
"  to  turn  them  into  air,  and  generate 
"  bubbles  ;  and  hence  proceeds  diffolu- 
**  tion,  and  all violentfermentation :  and> 
''  in  all  fepnentation  there  is  an  acid  la- 
''  tent  or  fupprefsM,  which  coagulates,  in 
"  p.rccipitttion.   Acids,  alfo,  by  attrafting .. 
**  water,  as  much   as  they  do  the jparti- 
'*  des  of  bodies,  occafion  the  diilolved 
''  particles   readily    tt>  mix    with    wa« 
"  ter,  or  fwim,  or  float  in  it,  after  the 
''  manner  of  falcs.    And  as  this  globe,  of 
"  earth,  by.  the  forceof  gravity,  attradtng 
"  water  more  ftrongly  than  lighter  bo* 
*^  dies,  caufes  thofe  lighter  bodies  toaP 
"  cend  in  the  water,  and  to  go  upwards  • 
"  from  the  earth  ;fo  the  parti  cits  of  faJts, . 
'*  by  attrading  the  water, mutually  avoid- 
"  and  recede  from  one  another  as  fir  as 
**  they   can,    and    thence     arc    dif&is'd  - 
**  throughout  the- whole  water.    The  ^r- 
**  tides  of  Ssl  slksU  cotifitt  of' earth  ands 
acid  united,  together,  after   the  fame 
manner:  but  theie  acids  have  fogseac: 
**  an  attra(^ive  force,  that  they  can't  be* 
*^  leparated  from  the  falts  by  iire.    They 
alio  precipitate-  theparticiej  of  metals 
diffoivd   in.   menfirua,  by  attra^liog 
from    them   the  acid  particles,  which  ^ 
before  had  diflblved  them,  and    kept 
them.fuf^nded  in  the-  menmuum.    ff 
'^thcije.  acld^pfrticks^  be>  joined  with 
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Chjmifiry.      Another  -particular  wherewith   I  am  unfatisfied   in  the  hypothefis 
\^^/''>\r^<^  of  acid  and  alkali,  is,  that 'tis  in  many  cafes  iieedlefs  to  explain  the 
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earthy  ones,  in  a  fmall  quantity, 
they  arc  fo  clofcly  retained  by  them^ 
as  to  be  quite  fupprefs'd,  and,  as  it 
were,  hidden  by  them  $  fo  that  they 
neither  flimulate  the  organ  of  fenfe, 
nor  attra£l  water,  but  compofe  bodies 
which  are  not  acid,  that  is,  fat  and  fii* 
(ible  bodies,  fuch  as  are  hUrcurius  dulcis^ 
brimftone,  Lumm  artus,  and  copper  cor- 
roded by  mercury  fublimate.  From 
the  attra£live  force  in  theie  acid  par* 
tides  thus  fupprefs*d,  arifes  that  uni* 
verfal  property  of  almoft  all  fat  bodies, 
that  they  adhere  or  ftickto  others,  and 
are  eadly  inflammable,  if  the  heated 
acid  particles  meet  with  other  particles 
of  bodies  in  fiime,  which  the  acid 
attra6^s  more  ftrongly.  than  it  doth  the 
particles  to  which  it  is  united.  And 
thus  the  acid  that  lies  fupprefsM  in 
fulphureous  bodies,  by  more  ftrongly 
attra£!;ing  the  particles  of  other  bodies 
("earthy  ones  for  inftance)  than  Its  own, 
promotes  a  gentle  fermentation,  pro- 
duces and  cheriflies  natural  heat  , 
and  carries  it  on  fometimes,  as 
the  putrefadion  of  the  compound: 
which  putrefaction  arifes  hence,  that 
the  acid  particles,  which  have  a  long 
while  kept  up  the  fermentation,  at 
length  inflnuare  themfelves  into  the 
little  interftices,  that  lie  between  the 
particles  of  the  firft  compodtion  ;  and 
fo,  intimately  uniting  with  thofe  very 
particles,  produce  a  new  mixture  or 
compound,  which  cannot  fall  back 
again  into  the  fame  form. 
**  Nitre  indiftillaiicn,  leaving  its  earthy 
part  behind,  turns,  moft  of  it,  into  an 
acid  fpirit ;  becaufe  the  acid  of  the 
nitre  attra^s  the  phlegm,  and,  there- 
fore, they  afcend  together,  and  confti- 
lute  a  fpirit.  But  nitre  kindled  with 
a  coal,  turns  chiefly  into  a  fait  of  tar- 
tar ;  becaufe  the  fire  apply'd  this  way, 
drives  the  acid  and  earthy  parts  toge- 
ther, and  makes  them  impinge  on. 
and  more  ftrongly  unite  one  with  ano« 
thcr.  The  realon  why  water  hath  no 
great  diflblving  force,  is,  becaufe  there 
is  but  a  fmall  quantity  of  acid  m  it:< 
for  whatever  ftrongly  attracts,   and  is 


"  ftrongly  attraded,    may  be  called  an 
acid  ;  and  in  fuch  things  as  arc  diflfolv^d 


it 


in  water,  wc  fee  the  diilblution  is  eafily 
performed,     and    without    any  efier- 
vefcence :  but  where  the  attra&ion  is 
ftrong,  and  the  particles  of  the  men* 
''  ftruum    are   every  way    attraded    by 
"  thofe  of  the  metal ;  or  rather,  where, 
the  particles  of   the  metal   are  every 
waylittraded    by -thofe   of  the  v  men- 
ftruum ;     there    the  particles    of  the 
menftruum    environ     thofe    of    the 
metal,  tear  them  afunder,  and  diffid^e 
its  texture.    So  when  thefe  acid  per* 
tides  are  applied  to  the  tongue,  or  to 
any  excoriated  part  of  the  body ;  leaving 
the  fubtile  earth  in    which  they  were 
before,  they  rufli  into   the  liquid  of 
the  organ,  tear  and  disjoin  its  parts, 
and  caufe  a    painful  fenfation. 
"  Mercury  is  attrafted,  and,  therefore^ 
corroded   by  acids;    and   as  it  opens 
obftru&ions  by  its  great  weight,  fo  it 
breaks  and  obtunds  the  power  of  acids, 
in  the  body,  by  its  attractive  force. 
"  All  bodies  have  particles  which  mu- 
tually attract  one  another;  the  aggre- 
gates of  the  leaft  of   which   may  be 
called  particles  of  the  flrft  compodtion ; 
and    the    collections,    or    aggregates, 
ariflng  from  the  primary    aggregates, 
or  the  aggregates  of  thefe  aggregates 
may   be  called  particles  of  the  iecond 
compodtion,  &e, 

**  Mercury  and  jfqua  regis,  pervade 
thofe  pores  of  gold  or  tin,  which  lie 
between  the  particles  of  its  laft  com- 
podtion ;  but  they  can  get  no  further 
into  it ;  for  if  any  menftruum  could 
do  that,  or  if  the  particles  of  the  firft, 
or,  perhaps,  of  the  fecond  compodtion 
of  gold,  could  be  feparated,  that  metal 
might  be  made  fluid ,  or  at  leaft 
more  foft.  And  if  gold  could  be 
once  brought  to  ferment  and  putre- 
de  ,  it  might  be  turned  into  any 
other  body  what  foe  ver ;  and  fo  of 
tin,  or  any  other  bodies;  as  com- 
mon nouriinment  is  turned  into  the 
"  bodies  of  animals  and  vegetables.  '* 
Newt9»,  spud  Harris.  Lexicon  Technic, 
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phenomena  of  qualities ;  feveral  of  thefe  being  produced,,  deftroyed,  Chjmijirj*^ 
or  altered,  where  there  does  not  appear  any  accels,  recels,  or  change  /— v^^ 
of  either  of  thofe  two  principles ;  as  when  fluid  water,  by  beating,  is  '^ihptbifii 
turn'd  into  confiftent  froth  j  and  when  tranfparent  red  coral  is,  barely  ^^^/j^  ^^ 
by  grinding,  changed  into  a  white  and  opake  powder.  infi^inu^ 

Befides,  the  patrons  of  acid  and  alkali,  tho  they  would  feem  to 
conftitute  but  two  principles,  are  obliged  to  make  many  different 
forts  of  acids,  and  fome  variety  of  alka^iesi  and  ftiH  their  principles 
are  too  Icanty  to  afford  any  fatisfaSory  explanation  of  pheno- 
mena. 'Twill  be  very  difficult  for  them  to  give  a  rational  account 
of  gravity,  elafticity,  light,  colours,  founds,  and  fome  other  qualities 
that  are  called  manifeft ;  and  much  more  of  feveral  that  are  con- 
feffedly  occult,  as  eleflricity,  and  magnetifm :  and  this  ihews  a  great 
infufficiency  in  the  hypothe&s. 

The  laft  defed  I  ihall  mention   in  the  doctrine  of  alkali  and  acid     AffwAng 
IS,  that  moft  of  thofe  very  things  which  are  pretended  to  be  explained  *«^  iwA^/a- 
by  it,  are  not  fatisfaftorily  explained.  ^^^'^if  pbem^ 

I  am  diffacisfied  with  the  very  fundamental  notion  of  this  hypothe-  ^^^ 
fis,  a  fuppofed  hoftility  between  the  tribe  of  acids  and  that  of  alka- 
lies :     for  I  look  upon  amity  and  enmity   as  affeftions  of  intelligent 
Beings;   and  I  have  not  yet  found  it  explained   by  any,   how  thofe 
appetites  can  be  placed  in  bodies  inanimate,   and  deftitute  of  know- 
ledge and  lenfe.    And  what  is  called  fympathy  and  antipathy  between 
fuch  bodies,    in  great  meafure  depends  upon  the  adion  of  our  own 
underftanding,  which,  fuppoiing  in  every  body  an  innate  appetite  to- 
preferve  it  ielf,  both  in  a  defenfive  and  an  offenfive  way,  inclines  us- 
to  conclude,   that  a  body,    which  deftroys,  or  impairs,  the  ftate  or 
texture  of  another,   has  an  enmity  to  it ;   tho',  perhaps,  a  flight  me- 
chanical change  may  make  bodies,  that  feem  extreamly  hoftile,  appear 
to  agree  very  well,    and  co-operate  to  the  produftion  of  the   fame 
effefts.    Thus,  if  the  acid  fpirit  of  fait,  and  the  volatile  alkali,  com*' 
monly  called  fpirit  of  urine,  be  put  together,  they  will,  after  a  fierce 
conflift,    unite   together    upon  a  new  contexture,   into  a>  lalt,   little- 
differing  from  fal-armoniac  ^   in  which  the  two  reconciled'  principles 
amicably    join    in   cooling  water,  diffolving    Ibrae   metalline  bodies,, 
and  producing  leveral  other  effefts.     And  fo,  if  upon  a  ftrong  Iblution 
of  (alt   of  pot-alhes,   or  of  fait  of  tartar,   good  fpirit  of  nitre  be- 
dropt  in  a  due  proportion ;  after  the  heat,  tumult,  and  ebullition  are- 
over,  the  acid   and   the  alkalizate  falts  will  convene  into  fuch  a  con- 
cretion as  falt-petre ;    which  is  taken  to  be  a  natural  body,   either 
homogeneous,  or  at  leaft  confifiing  of  parts   that  agree  very  friiendly 
together,  and  confpire  t&  confiitute  the  particular  kmd  of  &lt  that 
chymifts  caU  nitre;. 

ilgain  ^ 


44-<^  ^^  Chfmical  D(&rm 

Cbjmifirjf*      Again  *,  the  explanations  gi^en  of  phenomena,    according   to  the 

do&rine  of  alkali  and  acid,  do  not  perform  what  may  be  jufilf 
expected  from  philofophical  fSlutions.  'Tis  faid,  indeed,  that  the 
acid  working  on  the  alkali,  or  this  upon  that,  produces  the  efEeft 
f  ropofed  ^  but  this  is  only  to  tell  us,  what  is  the  agent  that  operates^ . 
and  not  the  manner  of  the  operation,  or  the  means  and  procefs 
whereby  it  produces  the  eSe&.  And  if  it  be  laid,  that  it  is  I^  the 
mutual  hoftility  of  the  principles,  that  the  effis£b  is  produced,  it  may 
be  anfwered,  that  this  hoftility  it  felf  is  not,  as  we  ha^e  }n&  now 
oblerved,  a  thing  clear,  if  fo  much  as  intelligible ;  and  were  it,  yet 
lb  general  and  indeterminate  a  way  of  explaining  things,  can 
afford  little  or  no  fatisfitSion  to  one  who  confidlers  how  very  nume- 
rous and  various  the  phenomena  of  qualities  are. 

To  clear  and  confirm  this  aiTertion,  I  ihall  only  take  notice  of  Ibme 
few    obvious  phenomena    of  one  of  the  moft  familiar    operation^ 
wherein  acid  and  alkali  are  fuppofed  to  be  the  grand  agents.    Tis  a 
known  thing,  that  jlijua  regis  will  diflblve  gold,  copper,  and  mercury ; 
and  that  with  thefe  metals,  efpedaBy  with  the  fecond,   it  will  pro- 
duce an  intenle  degree  of  heat.     If  now  the  caufeof  this  heat  be 
demanded,  it  may  be  expelled,  tl^t  the  patrons  of  acid  and  alkali 
will  an(wer,  that  ^tk  from  the  a&ion  of  the  acid  falts  of  the  men- 
firuum  upon  the  alkali  they  meet  with  in  the  metals.    But  it  is 
ealy  to  difcerm  that  thil  anfwer  names,  indeed,  two  fuppofed  efficients 
of  heat,  but  ^oes  not  declare  how  thefe  agents  produce  that  quality  ; 
which  depends  upon  a  certain,  vehement,  and  various  agitation  of  the 
infenfible  parts  of  bodies.    And,  therefore,  gold  and  copper,  by  bare 
concuflion,  may  be  brought  to  an  intenfe  degree  of  heat,  without  the 
acceffion  of  any  acid  particles  to   work   upon  them.    But,  further, 
when  I  am  told,  that  jltjua  regisj  by  its  acidity  working  on  the  metal- 
line alkali,  makes  a  dillolution  of  the  metal  ^  I  am  told,  indeed,  what 
they  think  to  be   the  agent  in  this  change,  but  not  at  all  latisHed 
how  this  agent  efFefts  it ;   for,  copper  being  a  very  hard  metal,  and 
gold  generally  efleemed,  by  chymifls,  the  clofeft  and  compafteft  body 
in  nature,  I  would  gladly   know,    by   what    power  fuch  weak,  and, 
probably,  brittle  or  flexible  bodies,    as  acid  falts,    are  enabled    with 
that  force   to  disjoin    fuch    folid,   and    clofely   coherent  corpufcler, 
as  make  up  the  vifible  mafTes  of  copper  and  gold  ^  and  fhatter  them 
with  that  violence,   as,  perhaps,  to  tols  up  multitudes  of  them  into 
the  air.    And  fince  in  the  dilTolution  of  thefe  metals,  there  is  another 
phenomenon  to  be  accounted  for,  as  well  as  the  forcingjof  the  parts 
-afunder  \   the  fuftentation  of  the  metal  in  the  menflruum  •,  the  chy- 
m'fls  would  greatly  inform  me,   by   well  explaining  how  their  acid 
and  alkali  are  able  to  fuftain,  and  give  fluidity  to  the  corpufcles  of 
the  difTolved  metal  ;     which,  tho^  it  be  but  copper,  is  nine  times  as 
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heavy  as  an  equal  bulk  of  water;  and  if  ic  be  gold,  is  nineteen  times  Chywijlry, 
heavier  than  the  liquor  thatrauft  fuftairf*it  \  and,  at  Icaift,  leveral  times  w^'V^ 
heavier  in  Jpecie  than  the  falts  that  are  mixed  with  the  aqueous  part?, 
can  make  the  menflruum  compoled  ot  them  both:  at  the  Tame  time, 
experience  has  aflured  me,  that  if  a  piece  of  wax,  or  any  like  mat- 
ter, be  made  lefs  than  the  hundredth  part  heavier  than  nn  equal 
bulk  of  water,  it  will,  when  thoroughly  immerfed,  fall  to  the  bottom, 
and  reft  there.  I  might  further  ask,  why,  as  j1^4  rtgu  dilfoives  mer- 
cury, without  being  much  changed  in  colour  by  it,  gold  retains  its 
own  yellownefs  in  the  folvent ;  and  why  the  fblution  of  copper  is 
of  a  colour  quite  different  from  that  of  the  metal  which  affords  it, 
and  from  that  of  the  folvent  ?  In  Jhort,  thofe  hypotheies  greatly 
hinder  the  progrefs  of  human  knowledge,  that  introduce  moraU  and 
politics  into  philolbphy,  where  all  things  are  tranfaded  according  to 
mechanical  laws. 


Vol,  \\\. 


Lll 


'V 


MEDICINE 


iMMMiMM 


i 


Lll  i 


r 


i 


m 


The     PREFACE. 

T^^^E    ha^e  new  traced  Mr.  Boyle  to  the  loft  fiage  of  bis 

rr      pbihjbpbical  works ^  tbat  of  medicine.    And^  as  I  doubt 

noty  be  bas   bitberto  Jhewd  bimfelf  a  mucb  greater 

pbihfopber  tban  tbe  worlds  for  want  qf  a  tborcw  knowledge  if 

bis  writings^  ever  ejicenidbim^  fo^  bere  be  appears  a  much 

greater  pbyfician  tban  be  generally  feems  to  bave  pajfed  for. 

'^is  true^  injhewing^  by  way  of  introdu^ion^  tbe  ufefulnefs 
if  pbilofopby  to  medicine^  be  manifefied  an  uncommon  skill  in 
dijeafeSy  and  tbe  human  Jirudlure  y  hut^  1  know  not  bow^  bispbilo- 
fopbic  capacity  appearsto  fwalkw  up  bis  medicinal  one^  till  we- 
come  to  confider  himftriUly  as  a  pbyfician  ,•  and  then  bcjhcms 
a  mqfterly  genius ^  and  a  eery  wide  command  in  medicine.  jBut 
never  actually  taking  tbe  profejfien  upon  him:,  and^  confequently^ 
4ft en  wanting  the  proper  opportunities  of  feeing  tbe  fuccefs  of 
remedies  applied  in  particular  cafes^  he  was  generally  obliged' 
to  make  bis  medicinal  experiments  by  other  hams.  And  if  we 
may  judge  from  what  appears^  tbofe  perfons  to  whom  he  com- 
mitted any  of  bis  medicines  with  this  view^  were  feldom  fo  un- 
courtly  as  to  bring  him  an  account  of  their  failure ;  but  when- 
tbe  wijh'd  fuccefs  attended  their  exhibition^  be  was  Jure  to  h 
told  it  in  tbe  moft  obliging  manner.  And  hence^  to  omit  other 
tbingSy  it  pojfihly  is^  that  Mr.  Boyle  recommends  Ens  veneris, 
as  a  fpecijic  for  the  rickets  ,•  which ^  tho  a  ferviceable  medi^ 
cincy  when  rightly  timd  in  this  difeafey  feldom^  of  it  felf^  pcv^- 
forms  tbe  cure. 

On  the  other  hand^  our  author  was  well  aware  of  the  acci- 
dents and  uncertainties  which  daily  occur  inpra^ice.  He  tells- 
iis  expre/ly^  tbat  he  does  not  fet  down  medicinal  experiments 
with  the  fame  pofitivenefs  he  does  thpje  in  pbilcfophy  j  nor  crn^ 
ture  his  reputation  upon  the- fuccefs  of  any  receit  cr  procefs  in  . 
medicine.  Jhefcy  however^  ^^  fays  be^  *^  I  always  dcUcer  faith- 
fully y  nor  have  /,  upon^ uncertain  ruTnourSy  recorded  the  ci;-- 
tues  of  particular  remedies y  which  may  be  goody  without  bo 
ing  infalUbkr]    We  may  take  bim^  then^  upon  the-  wbole^  as 
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a  phyjician  i  for  be^  dmhtkfs^  makes  good  the  cbaraUer:  dniy 
had  it  been  his  fortune  tp^bave  fraUifed  the  xirt^  he  would^ 
Iqtiejiion  noty  bat'e  improved  it  fitll  more  than  be  J)(is.  .He  had 
ajiransfi  fagacity  in  difcovcring  the  origin  of  difeafes ;  be  ap^ 
pears  to  have  tboroaghly  conjidered  their  mannenf  atiing  upon 
the  human  frame  y  and  to  ba^e  bit  upon  the  method  of  curinr 
them  by  ^ery  plain  and  Jimp le  medicines :  witnefs  the  piece  wbici 
concludes  ibis  laji  general  bead  (four  abridgment. 

There  are  fome^  indeed^  wh>  baoe  thought  fit  to  cenjkre  that 
admirable  coll^ion  if  remedies^  as  wortbkjs :  and  truly  m^ 
Jhould  have  been  obliged  to  them^  if  tbey  badfumijh'd  thewcrm 
with  a  better :  but  till  this  is  done^  wbicb^  I  api  cfrmd^  it 
will  not  foon  be^  we  are  to  confidery  that  our  author^ s  mew 
was  here  to  offer  the  generalitf^  nndfucb  who  live  at  a  difianpe 
from  pbyficiansy  afetqf  remedies^  which  mi^  foon^  with  Httk 
trouble y  and  great  cheapnefs^  he  prepared^  as  occafion  required. 
And  will  any  man  fay ^  that  the  book  does  not  anfwcr  this 
defignl  Where ^  then^  lies  the  cau/e  ^  b/ame?  7%e  remedies ^ 
cries  one ^  are  fimple^  fuch  as4begoodwemen'prefcrihe^  and  feme 
of  them  appear  ridiculous.  Sut  we  are  to  know,^  that  Mr. 
Boyle,  if  the  nature  of  bis  deftgn  bad  required  it y  cotid  ba^e  pre^ 
fcribed  as  elegant  compounds  as  any  pbyfician  who  has  wrote ; 
but  of  ftich  he  hady  for  weighty  reafons^  no  great  opinion ; 
/tnd  thcfejimple  ones  anfwer  bis  end  much  better  than  ti^ 
other.  The  remedies  containd  in  this  colleUion  too^  bad  been 
Jmg  experienced^  and  found  effetiual^  before  be  communicated 
them  to  the  public. 

'T/Xj  we  muji  own^  a  difficult  thing  to  fet  down  a  large  num- 
ber offtmple^  ferviceable^  and  experienced  remedies j  and  keep 
them  from  appearing  ridiculous  tofuch  asba^efeen  little  in phijic  i 
^but  the  men  of  experience  and  of  judgment  in  the  art^who  knew 
how  ^flight  and  bowunprcmijin^  a  remedy  fometimes^apparentty^ 
performs  great  cures  \  and  how  powerful  and  experienced  ones 
fometimes  fail^  are  not  forward  to  cenfure  a  medicine  for 
appearing^  contemptible^  efpecially  after  it  has  been  tricd^  and 
found  efteUtial. 

Injlooi^t^  whoever  publijhes  a  colleWon  of  remedies^  well  adapts 
ed  to  the  occafion^  approved  by  experience ^  eafy  to  be  procured^ 
and  cheap  in  the  pur  chafe  ^  all  which  recommendations  go  alon^ 
with  thefe  of  Mr.  Bbyle^  cannot  hit  deferve  well  of  mankind. 

ME- 
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NATURAL  HISTORY 

O    F 

Extravafated  human  Blood,,  efpecially 

its   fpirit» 

j.nr^HE  colours  of  barnM- Uoidf  MTterUl  Mid  vtHolm.  Hesdtftrthi 

J.  Its    odour.  in  an  hesltby 

4.  lis  heat  when  frejb  emitted.  M^^ 

5.  Its  inflammabilitjj  and  fome  other  qualities* 

6.  The  aerial  f articles  naiuraUj  mixd  with  human  bloody  and  alfi 
found  in  its  difiinSi  farts. 

7.  The  fpecific  gravity  of  human  blood  entire. 

8.  The  fpecific  grofvitj  of  the  two  obvious  farts  of  human  bloody  the 

red  and  ferous. 

9.  The  confidence  of  entire  human  blood. 

to.  The  diffofition  of  it  to  concrete^  and  the  time  wherein  it  is  fer^ 
formed. 

1 1 .  Tbe^  liquors  and  (alts  thM  coagulate  human  blood. 

12.  The  liquors  and  falts  that  hinder  its  coagulation^  or  dijfolve  it 

when  coagulated. 
I  J.  The  liquors  J  8rc.  that  freferve  human  blood. 
14.  The  mixtures  it  may  admit  from  aliments. 
t^.  Its  f font  aneous  or  natural  analyfisy  into  a  ferous^  and  a  fibrous  fart.- 
16.  The  refpe£iive  quantities  of  the  ferorsd  and  f^^rout  farts^. 
X"]..  The  diff'''re;7c^s  belivsen    the  Jnous.  and  the  red  (art.. 
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McDi'cmB.  18.  The  srtipcid  or  ehjmicd  Mdljfis  of  btmdm  Uoad ;  dMdJlrfi  €f 

its  ffirit. 

19.  The  volatile  fait  of  human  llood^  and  its  fgurts. 

20.  The  phlegm  of  difiiUed  human  hloosU 
31.  The  two  oils  of  human  blood. 
22.  Its  fixt  fait. 
2^.  Terra  Damnata. 

24.  The  proportion  of  the  differing  fuhfiancesj  chjmicaBj  obtained 
from  human  blood.  ^ 

25.  The  fermentation  or  futrefaliion  of  human  bloody  and  its  fhi^ 
mmsena.  '  ^ 

26.  The  mechanical  njes  vf  human  bloody  ^  in  bmbanirj^  9cQ. 

27.  The  chjmical  ufes  of  it. 

28.  The  medicinal  mfes  of  human  bhod. 

29.  The  difference  between  human  blood  in  found  ferpms  cf  differant 
conj^itutionSf  and  in  different  circumfiances^  0$  meUf  momm^ 
children^  'Moors,  Negroes,  &c. 

JO.  The  affinity  and  difference  between  the  blood  of  men  and  that 
of  other  animals^  as  quadrupeds^  birds^  ffies^  and  fanguineoetc 
infelfs. 

J  I.  Particulars  omitted^  relating  to  the  hiflarj  of  human  blood. 

3  2.  Mifcellaneous  obfervations^  experiments^  and  inquiries  about  human 
blood. 


SECT.    L 

7ti  tist  ef  'W^  Have  learnt  by  inquiry,  that  feveral  perlbns,  free  from  a  fever, 
IgMM  klii^t  ■  have,  after  their  blood  had  run  out  a  while,  upon  phlebotomy^ 
!^JffJ^^^    JL.    complainM,  they  foi/nd  it  come  fenfibly  hotter  than  before  j  and 

fome,  that  it  came  with  a  degree  of  heat  that  was  troublefome,  and, 
as  they  fancied,  ready  to  fcald  them. 

I  defired  a  chirurgeoii,  to  put  a  fealed  weather-glafs  into  the  por« 
ringer,  wherein  he  was  going  to  bleed  a  young  gentlewoman,  fo  that  as 
the  blood  ran  out  of  the  open  vein,  it  might  fall  upon  the  ball  of  the 
inftrument  •,  in  which  the  liquor  was  made,  by  the  warmth,  to  afcend 
about  an  inch. 

But  having  procured  a  man  of  a  middle  age,  who  feemed  healthy, 
to  bleed  in  the  fame  manner,  upon  the  lame  weather-glafs  j  the  ipirit 
of  wine  a(cendcd  above  all  the  mafks  belonging  to  the    ftem,    and 

ex- 
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expanded  it  felf  confiderably   in  the  fmall  upper  ball  •,    Co  that  tho*  Medicine.* 

we  could  not  determine  how  high  it  would  have  rifen,   if  the  ftem  w^^^^S^ 

had  been  long  enough,  yet  it  feem'd  manifeft,  that  the  warmth,  which 

made  it  rife,  confiderably  exceeded  the  ufual  warmth  of  the  air  in 

the  dog-days  j   thefe  gaged  thermofcopes  being  fo  framM,  as  to  keep 

the  liquor  in  the  ftem  all  the  year  long,  without  finking  quite  into  the 

greater  ball  in  winter,  or  afcending  into  the  lefs  in  fummer. 

We  employed,  alio,  when  a  young  woman  was  blooded,  a  (ealed 
thermometer  that  was  not  gaged,  but  was  much  Ihorter  than  the 
other  i  and  in  this  the  fpirit  was  raifed  almoft  to  the  top,  which  ar- 
gued a  confiderable  degree  of  heat. 

The  fame  thermometer  being  plunged  into  fome  blood  of  a  healthy 
man,  tho'  it  was  already  coagulated,  it  ftill  retained  warmth  enough  to 
make  the  fpirit  of  wine  afcend,  at  leaft  three  or  four  fingers  breadth. 

Since  human  blood  affords  a  confiderable  quantity  of  oil  in  diftilla-  Ttsit^Ummi^ 
tlon,  it  may  well  be  fuppofed  a  combuftible  body  j  but  every  one  will  *'^'^* 
not  think  it  lb  inflammable,  as  I,  upon  trial,  found  it.  For  having 
held  a  piece  of  human  blood,  dried  till  it  was  almoft  pulverable,  in 
the  flame  of  a  candle,  it  would  take  fire,  and  afford  a  flame  much 
like  that  which  excited  it  '^  burning  with  a  crackling  noife,  and  here 
and  there  melting.  But  this  inflammability  much  better  appeared, 
when  putting  together  four  or  five  throughly  kindled  coals,  we  laid 
on  them  a  piece  of  dried  blood,  of  the  bignefs  of  a  fmall  nutmeg  j 
for  this  yielded  a  large  and  very  yellow  flame  ;  and  if  it  were  feafon- 
ably  arid  warily  blown,  from  time  to  time,  as  the  effluvia  degenerated 
into  fmoke,  it  would  very  long  continue  to  yield  clear  and  yellow 
flames,  confiderably  large,  in  proportion  to  the  body.  And  during  a 
large  part  of  this  deflagration,  the  blood  appeared,  as  it  were,  to  fry  .     , 

upon  the  coals,  and,  in  great  meafure,  to  melt'into  a  black  fubftance, 
almoft  like  pitch.  There  was,  alfo,  a  crackling  noife  produced,  like 
that  which  chymifts  obferve,  when  they  decrepitate  common  fait. 

Thefe  experiments  were  repeated  with  the  like  fuccefs.  But  there 
is  another  furprizing  inftance  of  the  inflamniability  of  human  blood : 
for,  having  caufed  fome  to  be  (b  far  dried,  that  it  was  reducible  to 
fine  powder,  I  took  part  of  this  powder,  that  had  pafs'd  a  fine  fearce, 
and  caftiiig  it  on  the  flame  of  a  good  candle,  the  grains,  in  their 
quick  pafTage  through  it,  took  fire ;  and  the  powder  flamed,  not  with- 
out nolle,  as  if  it  had  been  rofin.  This  experiment  was,  alio,  repeated 
with  fuccefs. 

The  fpecific  gravity  of  human  blood  is  more  difficult  to  deter-  jtnd  fiutfi 
mine,  than  one  would  readily  imagine.  For  it  may  differ  fenfibly  mgri^vitj. 
feveral  perfons,  with  their  fex,  age,  conftitution,  cj^c.  and  in  the  lame 
perfon  it  may  be  varied  by  the  time  of  the  year,  and  of  the  day  j 
and  by  being  drawn  at  a  greater  or  lefs  diftance  from  eating,  c^c. 
Befides  all  this,  there  is  a  mechanical  difficulty  attending  the 
experiment  it  felf  ^  for  the  blood  begins  to  coagulate  fo  fbon  after  it 
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jMnDiciHB^is  emitted,  that  it  is  fcarce  praflicable  to  weigh  it  hydroftaticalljr^ 
^..^''•^r's^  either  by  immerfing  iiito  it  a  Iblid  body  heavier  than  it  ielf,   or  by 

plunging  the  whole  in  water  ^  the  former  way  being  oppoled  by  the 
fibrous  part  of  the  blood,  and  the  latter  by  the  fenim.  And,,  upon 
the  fame  account,  it  is,  alfo,  difficult  to  compare,  with  any  accuracy, 
the  weight  of  blood:  however,  it  may  be  of  confiderable  ule,. 
to  have  fome  tolerable  eftimate  of  the  difference  in  gravity  between 
water  and  human  blood ;  by  which  fo  many  parts  of  the  body,  con- 
fident as  well  as  fluid,  are,  by  various  changes  of  texture,  both  confiituted 
and  nourifhed« 

We,theref6re,  took  the  blood  of  a  found  man,  emitted  all  at  one  time^ 

and  put  the  whole  mafs,  as  well  the  ferous  a«  the  fibrous  part,  into  an 

oblong  elafs,    of  the  fitteft  fize  and  ihape  we  could  procure.    And 

having  fuffered  the  blood  to  reft  till  all  was  fettled,  and  the  bubbles 

>•  vanifhed,  we  carefully  mark'd,  with.a  diamond,  that  narrower  part  of 

the  glafs,  to  which  the  upper  furface  of  the  blood  reached.    Then 
we  weighed  the  glafs    and  the  blood  in  a  very  good  balance,    aixl. 
having  pour'd  out  the  blood,  and  wafhM  the  glafs,  it  was  filled  with, 
common .  water,  to  the  fame  mark,  and  weighed  again  in  the  fame 
balance  ^.  afterwards  the  water  being  poured  out,  the  glafs,  alone,  was 
counterpoifed  iii  the  fame  fcales  \  and  its  weight  being  deducted  from 
each  of  the  two  preceding  weights,  the  water  was  found  to  be  nine- 
ounces,  fix  drams,  and  fifty  grains  \    and  the  blood  ten  ounces,  two 
drams,,  and  four  grains:    fb  that  the  difference  between  them  being 
three  drams,  and  fourteen  grains,  the  blood  was  heavier  than  fb  much. 
water  by  about  the  i^th  part  of  its  own  weight. 
wtMfhtng^      Tho'  rectified  fpirit  of  wine  be  amenfiruum,  confifling  of  very  fiib^ 
^uSd^^  ^A#  X\\q  parts,  and,  upon  that  account,  a  good  dif&lvent  of  many  vege- 
^*^  table  fubftances,  and,  as  experience  has  afTured  me,  of  fome  metalline 

ones  too,    which  feem    more  folid  than  the  fibrous  part  of  human 
bloody   yet  having  feparated  from  the  ferum,  a  clot  of  blood,  thatr 
was  coagulated,  but  foft,  I  kept  it  for  feveral  hours  in  a  very  well 
dephlegmed  vinous  fpirit  \   from  whence  I  afterwards  took  it  out,  as 
hard  as  if  it  had  been  well  dry'd  by  the  fire. 

Having  almoft  filled  a  vial,  capable  of  containing  near  a  pound  of 
human  blood,   with  a  mixture  of  that,  and  Ibme  reftifyM  fpirit  of 
wine,  by  guefs  a  fourth,  or  an  eighth  part  \  at  the  end  of  above  three* 
years,  looking  upon  the  fame  glafs,  flopt  with  nothing  but  a  cork,, 
we  found  it  coagulated,  or  of  a  confiflent  form :  when  the  veffel  being 
unftopp'd,  there  appeared  no  fign  of  putrefaftion  in  the  blood  \  and 
having  fmelt  to  it,  we   could  not  perceive  that  it  was  fetid :  fb  bal- 
famic  a  vertue  has  dephlegmed  fpirit  of  wine  to  pfeferve  it. 

We  took  a  piece  of  fibrous,  or  concreted  blood,  of  the  bignefs  of 
a  large  bean,  and  having  put  it  into  a  fmall  glafs  vefTel,  with  a  flattifh: 
bottom^  we  poured  on  it  as  muchr  highly  reftify'd  vinous  fpirit,  as 
might,  ferve.  to^  cover«  iL,  tho?-  i£  had  beeGutwice:  thicker  than,  it  was  \ 
Ik.  then; 
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then  we  covered  this  open-mouth'd  glaft  with  another,  and  fet  theMfimciMET 
veffel  in  a  quiet  place,  that  the  vinous  fpirit  might  have  leifiire  to 
imbibe  the  I'erous,  or  aqueous  parts  of  the  blood,  and  thereby  harden 
that  foft  fubftance:  and  in  effeft  it  quickly  feemed  to  have  gain'd  a 
fuperficial  cruft  j  but  the  internal  parts  continuing  yet  foft,  we  left  the 
liquor  upon  the  blood  for  a  day  or  two  longer ;  and  then  found,  that 
the  aftion  of  the  liquor  had  quite  penetrated  the  lump  of  blood, 
.and  made  it  moderately  hard  and  friable. 

Having  feparately  put  fmall  quantities  of  feveral  acid  liquors,  as 
jiqua  fortis^  Gil  t>f  vitriol,  and  fpirit  of  lalt,  to  blood,  whilft  warm,  as  it 
came  from  the  animal,  I  f(>und  they  prefently  turn'd  it  to  a  dirty 
colour,  and  coagulated  it  •,  on  the  other  h^nd.  fiw  urinous  fpirits  would 
make  it  look  more  florid,  keep  it  more  fluid,  and  long  wferve  it 
from  putrefaftion. 

I  cauled  fome  of  the  confiftent  part  of  human  blood,  to  be,  in  an 
open  fliallow  glafs,  expofed  to  the  air  in  a  frofty  night,  and  the  next 
morning  found  it  to  be  lightly  frozen,  and  the  furface  of  the  ice 
prettily  figured  with  images  of  combs,  having  teeth  on  both  the  fides  or 
edges  J  on  which  account  thefe  figures  did  not  ill  refemble  thofe  I  have 
often  obtained,  by  flowly  coagulating  into  fait,  a  folution  of  fal- 
armoniac  made  in  common  water.* 

Mmm  2  Tlie 


^*  Dr.  Freindf  upon  mixing  varioas  me- 
dicines with  the  firefh  arterial  blood  of 
a  dog,  Feb.  12.  obferved  as  follows. 

With  Sptr.  Nitr,Me.  the  blood  imme- 
diately turnM  blackifli,  and  became  a  very 
thick  mafs  ;  and  both  the  blacknefs  and 
thicknefs  were  increafed  on  Feb.  13.  Spir. 
SslifMc.  turnM  the  colour  very  brown, 
but  render^  the  fubftance  lefs  thick  than 
the  fpirit  of  nitre.  Spir.  Nitr.  Bezutrt.  pre- 
fently turned  the  blood  into  a  ftrong 
coagulum,  as  if  it  had  been  putrefied. 
'On  Feb.  13.  a  very  fmall  part  of  it  re- 
mained thin,  but  browniih.  Oil  of  vitriol 
foon  made  it  concrete,  and  caufed  a  fer- 
mentation :  its  colour  was  blackiih.  On 
Feb.  13.  the  coagulum  was  lefs  ftrong  than 
in  the  others;  the  ferum  being  feparated 
from  it.  Spirit  of  nitre  fermented  and 
coagulated  the  blood,  and  gave  it  a 
brownifh  hue.  On  Feb.  13.  very  much 
ferum,  lightly  concreted,  appeared  on  the 
top.  jlcfuafortis  made  a  fermentation,  and 
a  ftrong  coagulation.  Feb,  13.  the  mafs 
was  black,  thick,  and  clotted ;  but  the 
ferous  part  lefs  fo,  than  with  fpirit  of 
nitre.  The  juice  of  birftort  gave  almoft 
the  fame   phenomenon.     Spirit  of  fait 


tarnM  it  mucli  blaclcer  than  the  Spir.  Sslk 
dulczni  made  it  of  the  thicknefs  of  a  fyrup  ; 
and  thus  it  appeared,  Feb.  13.  The  philo« 
fopkic  fpirit  of  vitriol  caufed  a  fermen- 
tation, and  a  coagulum  of  an  a(h  colour. 
Diftill*d  vinegar  made  a  foft  coagulum, 
of  a  colour  a  little  dusky.  This  coagu- 
lum  was  ftronger,  Feb.  13.  and  more  black. 
The  TinB.  Antipbthtjict^  made  a  clotted 
mafs  of  a  dusky  colour  ;  and  thus  it  ap* 
pearedF(f^.  13.  Spirit  of  vitriol  made  t 
very  thick,  muddy-coloured  mafs.  Balm 
of  Gilead  thickened  the  blood  exceed- 
ingly, and  made  it  appear  as  if  'twere 
putrefied.  Salt  of  ftecl,  and  fait  of  vitriol, 
coagulated  it  ;  but  left  fome  part  fluid. 
SBceharnm  SMturnt  ttiTi^t  a  middle  concretion 
of  a  vivid  colour.  Sal  Prunel.  made  a  mafs 
fomcwhat  clotted.  The  juice  of  ladics- 
manrle  precipitated  a  black,  clotted  mafs, 
and  left  the  other  part  fufficicntly  fluid. 
^Freind  Emmenolog.  p  176,  177. 

With  fpirit  of  fal-armoniac,  the  colour 
was  exceeding  florid,  and  the  fubftance 
fluid.  On  the  18.  it  remained  fluid,  but 
appeared  fomewhat  blacker.  A  deco£bion 
of  favin,  and  of  hore*hound,  increafed  the 
redncfs  and  fluidity  more  than  did  the 
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The  volatile  folt  of  human  blood,  tho'  very  fugitive,  15  yet  fo  fu-^ 
fible,  that  if  it  be  dextroufly  managed,  Poe  part  of  it  may  be  brought 
to  melt,  and,  as  I  have  tried,  even. to  boil,  whilft  the  reft  is  flying 
away;.  The  like  1  have  tried  with  Ibme  other  volatile  falts,  and,  I 
prefurae,  the  obfervation  will  hold  in  moft,;  if  not  in  all  erf"  them. 

Tho'  the  volatile  lalt  of  human  Wood,  when  'tis,  by  fublimation, 
made  white  and  clean,  leems  to  be  very  homogeneous  -y  yet  1  am  apt 
to  fufpefl:,  either  that  its  fubftance  is  not  altogether  limilar,  or  thac 
it5  component  corpufcles  are  of  different  iizes,  and  perhaps  of  diffe- 
rent fbapes.  For  having  weighed  out  fome  grains  of  a  re-fublimed 
Hilt  of  human  blood,  that  fcemedvery  pure^  the  odour  was  faftrong 
and  dilfuGve,  that  one  would  iavcrexpeaed  die  whole  fait,  being  but 
fix  grains,  ftiould,  in.  a  few  hour:?,  evaporate  away  ^  efpeci^lly  being 
left  in  a  ibu'th  window,  expoled  to  the  air  on  a  flat  piece  of  glafsr 

tie 

whi     ^ ^ 

put  upon  a  folution  of  common  fublimate  in  fair  water,  readily  turn- 
ed it  white.  Whence  it  feemed,  that  the  penetrating  and  ditfufive 
odour  of  the  volatile  fait  ot  blood  proceeded  from;  forae  particles' 
much  more  fubtile  and  fugitive  than  the  other  pa^-ts  which  compoleA 
it. 
:'  Khmtftra*  A  dram  of  volatile  fait  of  human  blood,  fublimed  in  a  lamp-fur- 
nace, was  put  into  as  much  common  water,  as  in  a  narrow  cylindrical 
glafi  lerved  to  cover  the  whole  ball  of  our  ftandard  thermometer,  and 


fpiriC  of  fal-armoniac.  Sydenham's  liquid 
laudanum,  fpirit  of  harclhorn,  the  juice 
of  fagc,  lavender,  mafter-wort,  penny* 
roya],  and  wormwood,  made  it  more  flo« 
rid,  but  not  much  thinner  than  the  de- 
coftion  of  lavin.  Fei.  n.  the  colour  turned 
a.  litr]e  brownifh.  >»//s  panacea  of  opium 
had  the  fame  ef&^  with  the  laudanum  ; 
only  pn  F<f^.  13.  the  colour  was  Icfsbright. 
Both  rue- water  and  wormwood -water 
gave  it  a  very  great  degree  of  fluidity, 
which  rcmain'd  unaltered  on  Fe^.  13.  Spi- 
rit of  wine  turnM  It  to  a  coagulum,  tough 
as  bird'Iime,  On  F€L  13.  it  refembled  the 
conferve  of  hipps,  both  in  colcur  and 
confidence.  Spirit  of  wine  with  camphire, 
and  a  tin£lure  of  opium  made  with  it,  had 
the  fame  cffeft  ;  only  the  coagulum  was 
Icfs  vifcid.  The  tincture  of  Perwjian 
bark  made  with  liirit  of  wine,  rendered 
the  blood  exceeding  tJJcl-  aid  dark.  On 
Iie'j,  13.  'twas  fomewhai  blighter;  but 
ftrongly  coaccctei  Wine  Cat turcAwith  the 


fame  bark  infiifed  in  it,  gave  it  a  very 
great  degree  of  fluidity,  and  a  moft  beauti- 
ful-colour. A  tinftureof  jalap,  offcim- 
mony,  and  compound  fpnrit  of  *  lavender,, 
made  the  colour  ft rong  and  brighty  and*' 
the  fubftance  thick.  Tindure  0^  amber 
and  of  tartar,  turn'd  it  into  a  dusky  colour 
and  clots  ;  and  on  Ftb.  13.  iz.  was  pretty 
ftrongly  coagulated.  Calomel  gave  it  a 
vivid  red,  and  a  great  degree  of  fluidity  ; 
much  ferum  floating  on  the  top.  itthi- 
ops  mineral  precipitated  a- black  mafs  out 
of  it,  and  left  the  other  fufficicntly-  thin. 
Salt  of  broom  gave  it  a  vivid  colour,  and: 
a  greater  degree  of  fluidity  than  is  natu* 
ral  to  it.  Salt  of  woimwrod  greatly  in- 
creafed  its  colour  and  fluiJry  Salt  of 
tartar  altered  not  its  coloui,  uijt  rmdfr'd 
it  fomcwhat  H.ickcr  th<i.'i  did  faltoi  worm- 
wood Uwers  chalybea'^c  tiiK  p.rc  m?de  if 
very  red  and  thin  ;  ibniethinj,  iike  an  oily 
froth  fwimming  on  the  top,   Etfiraemthg,  pi 
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when,  after  this  had  flood  a  while  in  the  water,  in  order  to  become  Medic  nb. 
of  the  fame  temper  with  it,  we  put  in  the  fait,  the  tinged  fpirit  of  w^^^v'^v-^  * 
wine  manifeftly  fubfided  about   two  tenths    of  an  inch,  and  probably 
would  have  fallen  lower,  if  there  had  been  more  water  in   the  veife] 
to  make  a  feafonable  folution  of  the  falt,^  whereof  a  confiderable  part 
lay  undiflblved  at  the  bottom. 

When  we  perceived  the  liquor  to  fubfide  no  more,  we  put  to  it . 
by  degrees,  fome  ftrong  fpirit  of  nitre,  till  it  would  no  longer  make 
any  manifeft  confli£l  with  the  dillolved  (alt.  The  event  was,  that 
the  liquor  in  the  thermometer  began  prefently  to  mount,  and  conti- 
nued to  do  fo  as  long  as  the  confiift  lafted  y  at  the  end  of  which  we  ,* 
found,  that  it  had  alcended  more  than  three  inches  aiid  a  half,  above 
the  ftation  it  refted  at  when  the  ebullition  began. 

The  figuration  of  the  volatile  fait  of  human  blood   may  be  cbnll-     its  fig^ai 
dered,  either  in  regard  of  the  fingle  grains,  or  of  that  aggregate  of 
them,  which,  when  made  to  afcend  to  the  top  of  the  glals,  may  be 
caD'd  its  fublimate.    The  latter  of  thefe  may  be  beft  obferved,  when 
the  faline  exhalations  ftrft  afcend,  and  fatten  themfelves  to  the  infide 
of  the  glafs  that  is  fet  to  receive  them.    For  tho'  towards  the  end 
of  the  operation,  the  corpulcles  lie  io  thick  and  confufed,  as  to  leave 
no  diftinft  figures  j  yet,  at  firft,  one  may  often  obferve  the  littk  faline 
concretions  placed  in  rows,  fometimes  ftreight,  and  fometimes  more  or 
lefs  crooked,  with  differing  occurCons  and  coherencies  \  fo  that  tho' 
fometimes  fuch  rows  of  concretions  may  reprefent  either  trees,  their 
branches,  hartlhorn,  cf-^.  yet  thefefeem  not  to  be  conftant  reprelenta- 
tions,  depending  upon  the  particular  nature  of  human  blood  y  but  ca-- 
fual  figurations,  that  depend  upon  feveral  accidental  caufes  and  cir- 
cumftances  \  fuch  as  the  degree  of  fire  employed  to  fublime  the  fait, 
e^r.     Nor  is  the  fait  of  human  blood  the  only  volatile  one,  among 
whofe  elevated  concretions  I  have   obferved  the  like  circumftances  to 
produce  diverfity  of  configurations.     But  as  to  fingle  grains  of  the  vo-- 
ktile  fait  of  blood,  I  dilcerned  many  of  them  to  be  finely  Ihap'dj, 
tho'  whether  it  were  acJcidental  or  not,  further  tryal  muft  inform  me. 
\  could  not,  that  I  remember,  oblerve  thele  handlbme  figures  in  the 
concretions  which  composed  the  fublimate,  obtained  by  reftitying,  or 
elevating  again,  the  lalt  that  firft  came  over,  but  in  the  grains  that,  in  - 
the  firft-  diftillation,  faften  themfelves  to  the  upper  part  and  fides  of 
the  receiver  \  for  feveral  of  thefe  were  of  confiderable  bignefs  and  fb- 
lidity  :  and  tho'  they  were  not  all  of  the  fame  fliape ;  lome  of  them 
being  not  unlike  to  cubes,  others  to  parallelopipeds,  and  others  to  oftoe-- 
drons  •,  yet  moft  of  them  were  prettily  fliaped,  being  comprehended 
by  fmooth  planes,  finely  figured,  and  aptly  terminating  in  folid  angles,, 
as  if  the  concretion  had  been  cut  and  polilhed  by  a  jeweller. 

There  is  another  way  that  I  have  ufed  to  oblerve  the  figures  of  the 
fait  ot  blood-,  which  was  to  reftify.  the  Ipirit  of  blood, To  that  it. 
might  be  fully  fatiated  withthe  falt^^whilft.the  liquor  (in  the  recei- 
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Medicine,  ver)  oontlnued  yet  fomewhat  warm.    For  then  fetting  afide  this  over-^ 

'^       impregnated  liquor  ^  when  it  came  to  be  quite  cool,  there  appeared 

at  the  bottom  of  the  vial  a  large  ntimber  of  faline  concretions  of  dif- 
fering fizesi  feveral  of  which,  as  far  as  the  reft  would  fufFer  me  to 
fee  them,  were  ihot  into  cryftalHne  plates,  very  fmooth,  and  prettily 
figured  •,  having  their  broad  and  parallel  furfaces  of  a  hexagonal  OT 
regular  oftogonal  figure. 

We  took  a  dram  of  dry  volatile  fait  of  blood,  and  having  diflblv'd 
it  in  diftiird  water,  we  dropt  into  it  good  fpirit  of  nitre,  till  the  two 
liquors,  tho'  they  were  Ihaken,  would  no  longer  manifeftly  aft  upon 
one  another  •,  the  conflift  being  ceas'd,  we  (lowly  evaporated  the  fuper- 
fluous  moifture,  which  fteam'd  almoft  all  away  before  the  (aline  part 
would  coagulate.  At  length  it  became  dry,  and  then  the  middle 
part  appeared  in  the  form  of  thin  cryftals,  like  thofe  of  falt-petre  j 
but  the  reft,  which  was  by  much  the  greater  part  of  the  concretion, 
feem'd  to  be  a  confuted  mafs,  without  any  diftinft  figure.  This  mals 
weighed  but  one  dram  and  twelve  grains  ^  fo  that,  as  far  as  this  fingle 
experiment  can  inform  us,  the  volatile  fait  of  blood  may  be  latiated 
by  a  fifth  part  of  its  weight  of  the  faline  corpufcles  of  fpirit  of  ni- 
tre. This  compounded  fait  being  laid  in  a  window,  appeared  apt  to 
relblve  by  the  moifture  of  the  air ;  and  a  little  of  the  laid  fait  oeing 
put  on  a  well-kindled  coal,  readily  melted,  and  feemM  to  boil,  and  to- 
wards the  latter  end,  made  a  noife,  and  afforded  a  flame  very  like 
common  nitre,  only  its  colour  was  more  yellow.  The  ftrong  fmell 
that  accompanied  this  deflagration,  was  like  that  peculiar  to  fpirit  c^ 
nitre. 

To  try  how  much  volatile  fait  an  affigned  quantity  of  water  wou'd 
dilfolve,  we  took  three  ounces  of  diftill'^d  water,  and  put  into  it,  by 
degrees,  fome  dry  white  Iklt  of  fal-armoniac,  keeping  the  liquor  in  di- 
f  eftion  till  it  had  diJTolved  as  much  as  it  couM  ^  then  we  took  it  oat, 
:uid  four.d,  that  after  ftar.ding  for  fome  hours  in  the  cold,  there  fet- 
tled about  the  bottom  of  the  glafs,  a  coriiJerable  quantity  of  fait. 


half  its  weight  of  filt. 
o:f^/tt>emt9      H.;v-iig  caufed  an  ounce  of  diftillM   water  to  be  carefully   weighed 
^jiiv^Ums'  out,  we  pur  i.to  it,  little  by  little,   fome  dry  whi:e  volatile  fait  rf 
w.  bloovl,  and  Ihook  it  well  into  the  I'quor,  to  make  it  difperfe  the  bet- 

ter ^  we  allowed  ir,  alfo,  a  competent  time  for  lolution,  and  bv  this 
me.^ns  {ou::J,  th.*t  one  ounce  of  water  would  diifolve  at  leaift  two 
drani5,  th:it  15,  a  fourth  part  of  its  weight,  of  dry  lilt,  and  that  in 
the  coKL  Afrerwiird?,  by  the  help  of  heat,  we  made  th^  fame  li- 
quor diToive  near  n.e  and   twenty  grains  more. 

W'e  pu:  th's  (olution  into  a  retort,  to  be  drawn  oif  with  a  quick 

heat,  a:;d  thereby  had  a  difiiird  liquor,  that  coatain'd  all  the  volatile 

^'  lilt. 
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ISlty  except  a  little  that  efcaped  in  a  dry  form  j  which  h'quor  tafled  Mbdicinb. 
ftrong  enough  tb  pafs  for  as  brisk  an  one,  as  moderate  fpirit  of  blood,  ^^.^V^h-J 
drawn  in  the  common  way ;  and  confequently  difcovers  what  propor- 
tion fliould  be  taken,  of  the  aqueous  ingredient  to  the  faline,  to  make 
fuch  a  fpirit. 

And  having  ordered  the  vial  that  contained  this  aqueous  fpirit,  to  Antfptii^ 
be  kept  ftopp  d  during  a  frofty  night,  we  perceived  at  the  bottom  of  §nA  hjhztm 
the  glafs   a  pretty  deal  of  volatile  fait,  coagulated  or  Ihot  intocryftals^ 
which  were  fine  and  clear,  and  fome  of  them  larger  than  fpangles ;  yet 
being  much  more  numerous  than  we  defired,  and  adhering  clofely  and 
confufedly  to  one  another,  they  kept   us  from  difcovering  the  figure 
of  the  particular  grains  j   and   made  me   doubt,  whether  the  fingle 
cryftals  were  of    the  fame  ihape^    all   that  I  could  clearly  difcern 
being,    that   feveral    of    thofe   concretions    were     flat    thin    plates, 
with   fine  refti linear  angles,    that  inclined  us  to  think,    if  the  whole 
plains  could  have  been  perfeflly   difcovered,   their  broadeft   furface 
would  have  been  hexagonal^   or  of  fbme  polygone  figure,  very  near 
of  kin  thereto. 

We  put  an  ounce  of  diftilled  water,  wherein  was  diffolved  as  much 
volatile  fait  of  human  blood  as  it  would  well  take  up,  into  a  glafs 
ege,  and  expofed  it,  during  a  frofty  night,  to  congeal  j  hoping  to 
dilcover,  whether,  as  the  faltnefs  that  is  in  lea-water  keeps  it,  here  in 
EngUndj  from  freezing,  fo  the  volatile  lalt  of  human  blood,  which 
much  refembles  the  other  in  taft,  would  have  the  like  effeil  upon 
water,  efpecially  if  it  were  fully  impregnated  therewith.  To  this 
conjefture  the  event  was  anfwerable ;  the  froft  Jiaving  produced  no 
ice  in  our  Iblution,  nor  fo  much  as  made  any  of  the  fait  manifeftly 
ihoot.  And  tho'  afterwards  we  remov'd  it  into  a  frigorific  mixture, 
that  would,  probably,  have  frozen  beer  and  ale,  and,  perhaps,  the 
weaker  (brt  of  French  winej  yet  we  did  not  perceive  it  to  turn  any 
part  of  our  folution  into  ice  •,  but  only  made  it  let  fall  a  pretty  deal 
of  matter  that  feemed  feculent. 

Sea-falt  diffolved  in  water,  renders  it  much  more  difficult  to  be 
frozen  than  it  was  before-,  yet  being  join'd  with  ice  or  fnow,  the  other 
ingredient  of  our  frigoric  mixture,  it  does,  when  outwardly  applied, 
very  much  conduce  to  the  artificial  congelation  of  it  •,  which  ulually 
would  not  fucceed  without  it.  Wherefore,  to  try  whether,  as  vola- 
tile fait  of  human  blood,  being  diffolved  in  water,  hinder'd  it  from 
freezing,  fo  it  would,  outwardly  apply'd,  highly  promote  its  glacia- 
tion  •,  we  mixed  about  a  fcruple  of  this  fait,  with  a  convenient  quan- 
tity of  beaten  ice  •,  and  having  put  into  this  mixture  a  flender  pipe  of 
glafs,  with  common  water  in  it,  we  found,  after  a  while,  the  water 
that  lav  in  the  lower  part  of  the  glafs  veffel,  and  was  furrounded  by 
the  mixture,  turned  to  ice. 

Human  blood,  like  moft  of  the  other  fubjefts  of  the  animal  king-   Thi'  Ms  •f 
dimr,  that  I  have  hadoccafion  to  examiae,  afforded,,  by  diflUktion  in  a  hummi^Mfd: 

retort, 
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Medicine,  retort,  an  empyreumatical  and  very  fetid  oil,  whofe  colour  was  aLmoft 

black  ^  but  that  feem'd  to  proceed  only  from  the  iutenfe  and  opake 
rednefs  of  the  liquor,  fince  fome  portions  of  it  being  viewed  againft 
the  light,  when  fpread  very  thin  upon  glafs,  appeared  of  a  deep 
yellow,  or  of  a  reddilh  colour,  as  they  chanced  to  lie  more  or  lels 
thick. 

When  the  blood  was  well  dryM,  before  we  committed  it  to  diftilla- 
tion,  I  found  it  to  afford  a  greater  quantity  of  oil,  in  proportion  to 
the  weight  of  the  dry  body,  than  was  at  firfl:  expeiied.  Once,  out  of 
a  pound  of  it  not  over-dry'd,  we  had  near  an  ounce  and  an  half  of 
oil  ^  and  from  another  parcel,  we  had  it  in  a  far  greater  proportion 
to  the  quantity  of  blocd  that  afforded  it. 

Having  prepared  blood,  by  a  very  convenient  digeftion,  and  reftifiM, 
very  carefully,  the  diftilled  liquors  that  came  over,  with  the  flame  of 
a  lamp;  I  obtained^,  among  other  things,  two  oils  of  very  different 
colours ;  the  one  of  a  yellow,  or  pale  amber,  and  the  other  of  a  deep 
red.  But  it  was  furprizing,  that  tho'  thefe  oils  were  both  of  them 
afforded  by  the  fame  blood,  and  were  clear  and  pure,  yet  they  would 
not  only  fwim  in  diftinft  maffes  one  over  another ;  but,  if  they  were 
confounded  by  being  Ihaken  together,  would  gradually  feparate  again, 
as  common  oil  and  water.  Whether  the  difference  in  Ipecific  gravity 
between  thefe  two  oils,  could  keep  them  from  permanently  mixing, 
as  it  kept  their  maffes  diftinft  before  they  were  ihaken  •,  or  whether 
this  feeming  antipathy  proceeded  from  fome  particular  dilagreement 
in  the  textures  of  thefe  liquors,  I  Ihall  not  here  confider, 

Sufpefting  that  the  oil  of  blood  might  contain  laline  particles, 
capable  of  being  feparated  from  it,  we  took  a  parcel  of  unreftified 
oil  of  human  blood,  and  having  put  to  it  a  convenient  quantity  of 
diftill'd  water,  we  throughly  confounded  thefe  liquors  by  frequent 
agitation,  that  the  water  might  rob  the  oil  of  its  feparable  laline 
corpufclesi  and  after  the  liquors  were  well  fettled,  (he  water  was 
found  impregnated  with  faline  corpufcles,  that  it  had,  by  diffolution, 
obtained  from  the  oil  \  by  virtue  of  which,  it  was  endowed  with  a 
moderately  brisk  taft,  would  readily  turn  fyrup  of  violets  green 
precipitate  a  white  powder  out  of  a  Iblutibn  of  common  lubli- 
mate,  and  otherwife  refembled  weak  fpirit  of  human  blood. 

We  put  fome  unreftified  oil  of  human  blood,  into  a  concave  piece, 
of  glaCs,  and  having  dropt  into  it  as  much  oil  of  vitriol,  as  might 
amount  to  a  fourth,  or  a  third  part  of  the  fetid  oil,  we  ftirr'd  them 
well  together  with  a  flender  piece  of  folid  glafs ;  by  which  means 
the  mixture  was  made  to  fend  up  abundance  of  whicifh  fumes  or 
fmoke,  and  grew  fo  hot,  that  tho'  the  quantity  was  above  a  fpojnful 
y.et,  without  pain  and  inconvenience,  I  could  not  hold  my  finger 
underneath  the  containing  plafs. 

Having  taken  fome  unreftified    oil  of  human    blood,   tho'  in  that 
ilate  it  appeared  grofs,  dark,  and  muddy,  yet  it  would  readily,  even 

in 


upon  human  "Blood. 


457 


Fixid  fslt. 


m  the  cold,  diflblve  in,  or  mix  with  high  reftified  vinous  Ipirits,  to  Medicine 
which  it  communicated  a  deep  reddifli  colour.  ^   ^ 

I  do  not  remember  to  have  any  where  met  with  an  account  of  the 
qualities  of  the  fixed  fait  of  human  bloody  and  1  know  not  whether 
any  one  has  prepared  it ;  and  no  wonder,  fince  to  obtain  fo  much  as 
one  ounce  of  it,  there  is  requifite  a  confiderable  quantity,  perhaps 
fome  pounds  of  blood  ^  and  the  calcination  requires  fb  obflinate  a 
fire,  that  a  man's  patience  may  eafily  be  tired  before  the  operation  be 
perfetted  •,  or,  by  the  fmall  appearance  of  calcination,  that  the  Caput 
morttnm  will  afford  him,  after  having  been  kept  for  three  or  four  hours 
in  the  fire,  he  may  be  induced  to  conclude,  that  all  the  fait  of  blood 
is  volatile  in  a  large  fire;  and,  confequently,  that  it  will  yield  no 
fixt  fait. 

But  having,  by  an  obflinate  calcination,  obtained  between  three 
and  four  drams  of  this  fait,  I  found  not  that  it  was  a  fix'd  alkali,  or 
a  lixiviate  lalt,  but  rather  of  the  nature  of  common  or  fea-falt ;  tho' 
not  without  fome  little  difference,  which  difcover'd  it  felf  by  fome 
nice  trials.  But,  in  the  general,  our  fait  was  Icarce  difiinguiihable  from 
marine  falt^  for  it  tafled  very  like  that;  and  a  Arong  iblution  of  it  did  not 
readily  turn  fyrup  of  violets  green  or  greeniih,  nor  precipitate  a  brick^ 
coloured,  a  brownifh  yellow,  or  a  white  powder,  out  of  a  folution  of  fub* 
limate.  I  alfo  found,  that  the  fpirit  of  (alt  did  not  diflfolve  it  as  an  alkali. 
Having  put  fome  oil  of  vitriol  upon  a  little  of  our  dry  (alt,  that  imme- 
diately corroded  it,  with  great  violence,  and  with  much  foam  and  fmoke, 
as  it  does  common  fait.  We,  alfo,  dropt  a  little  of  our  fix'd  fair, 
diffolved  in  difiilfd  water,  upon  a  folution  of  fijie  filver,  made  in 
Aqud  fortisj  whence  immediately  enfued  a  large  precipitation  of  a  white 
powder.  And,  laflly,  having  put  Ibme  leaf  gold  \\\to  jiqua  fort  is  ^  and 
added  a  little  of  our  powder'd  fait  to  the  liquor,  it  was  thereby 
turned  into  a  kind  of  jlcpia  regia^  and  did  in  a  trice,  without  the  affifl- 
ance  of  heat,   totally  difTolve  the  gold  * 

A  far  greater  calcination  than  one  would  expeft,    is  required   to    Caput  oiort 
obtain  the  Cafut  mortuum  of  human   blood,    which  affords  but  very  ^""®* 
little  of  it*    For  from  twenty  four  ounces  of  dryM  blood,  we  could 
get,   after  two  days  calcination,  but  two  drams,   and  nine  grains  of 


*  That  an  acij,  or  what  is  commonly 
ciDed  lb,  and  judged  of  by  the  change 
of  colour  it  caufes  in  fyrup  of  violets, 
&c,  may  be  drawn  from  the  blood  of 
animals  in  general,  and  from  human  blood 
in  partial  Jar,  fcems  proved  by  the  re- 
peated  experiments  of  lA.H$niherg\  who, 
for  greater  fccurity  in  the  analyfis  he 
made  of  them,  employed  for  his  addition 
only  the  Caput  morfuum,  or  friable  fpongy 
coal  cf  animal  blood  it  felf;  whjlft  M. 
Vitufins  made  ufe  of  bole,  ^t.  in  hi%  di- 
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ftillations.  Trom  hence,  )ind  from  the 
carefol  analyfes  which  this  great  chymifb 
has  alfo  made,  of  plants,  and  the  flefh  and 
excrements  of  feveral  animals,  particularly 
theliuman  ;  it  appears,  that  the  acid,  ^or 
fea-falt,)  of  the  aliment  taken  into  the  bo- 
dies of  animals,is  not  deftroyed  therein,but 
paiTes  into  the  fabftance  of  them  ;  the 
fuperiluous  portion  being  returcM  una]* 
terM  along  with  the  excrements.  See 
Mimoir.  de  I  ^C0d.  A.  I*^i  a.  p.  9—28.  and 

n  u  earth* 
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Mbdicinh.  earth.    And  tho'  this  were  fb  carefully  made,   that  it  may  very  pro* 
kJc^^'^^^h^  bably  be  fuppos'd  to  deierve  the  name  of  Terra  damnatay  better  than 

mofl  fubftances  to  which  chymifts  ufually   give  that  appellation,  yet 

one  may  fufpeft,  that  this  it  lelf  was  not  pure  elementary  earth  j  iincei 

it  had  a  red  colour,  very  like  that  of  colcothar  of  vitriok 

TBb  prpptr-        The  quantities  of  the  principles,  or  rather  of  the  feveral  dif&rihg 

tr'wf/  of  its   fubftances  obtainable,    by  diftillation,    from   humaa  Wood,,  are  very 

^ThrmZSZ  d^'fficult,  if  poffible,  to  be  determined  i   becaufe  of  the  great  difparity,, 

Mi^(^  as  to  proportion,  that  may  be  met  with,  of  the  fibrous,  or  concreted 

part  to  the  ferum,  in  the  blood  of  different  perfons,  and  even  of  the 
fame  perfon,  according  to  different  circumftances ;  and  becaufe  it  is 
more  diflScult  to  diftil  even  the  dried  and  pulverable  part  of  bloody 
without  addition,  than  thole  who  have  not  try'd  will  eafily  imagine  l 
and  I  doubt  few^  have  try'd  it  well,  becaufe  I  have  not  met  wich  any 
who  take  notice  of  the  neceffity  of  Ihifting  the  retort,^  to  gain  as  much 
•volatile  lubftance  as  may  be  obtained,,  and  leave  as  little  as  poffible 
in  the  Cafut  mprtmm^  For  when  we  diftilled  a  confiderable  quantity 
pf  dry'd  blood,  tho'  it  was  warily  done  by  an  expert  artift ;  yet  the 
lame  heat  that  made  the  lower  part  of  the  blood  pafs,  in  the  form 
©f  exhalations,  into  the  receiver,  made  the  fubjeft  fo  fwell,  that  it 
raifed  to  the  upper  part  of  the  veflel  a  confiderable  quantity  of 
black  matter,  whichanordinary  operator  would  have  thrown  afide  for 
€apta^  mortuun^  tho'  a  heedful  eye  might  eafily  difcern  it  to  be  much 
of  the  fame  nature  with  what  was  firft  put  in,  but  blacked 
1^  the  afcending  fumes.  We,  therefore,  took  it  out,,  and  mixing  it 
with  the  remaining  fubftance,  that  was  lefs  remote  from  the  nature 
of  a  true  Capuf  mortuum^  it  was  again,  in  another  retort,  committed 
to  diftillation;  whereby  we  obtained  more  oil,  c^c.  And  perceiving 
eveii  this  feeming  Caput  mortuum  had,  at  the  top  of  it,  a  pretty  deal 
of  matter,  that  I  did  not  think  fufficiently  difpirited  *,  I  caufed  it  to  be 
taken  out,  and  diftillM  in  a  frefli  retort,  in  which  it  afforded  a  confide* 
r^ble  quantity  of  volatile  matter. 

And  having  thus,in  three  retorts,diftilled  twenty-four  ounces  of  dry'd 
)    human  blood,  we  obtained  of  volatile  fubftances,  I  mean  fpirit,  toge« 
!    ther  with  a  little  phlegm,   white  fait,  and  a  very  high-coloured  oil, 
thirteen  ounces,  and  one   dram ;    befides  feveral  parcels  of  thick  oil 
that  ftuck  to  the  retorts  and  the  receivers,  which  we  eftimated  at  (even, 
drams  more.    So  that  the  whole  quantity  of  the  volatile  part  amount- 
ed to  fourteen  ounces,  of  which  we  found  the-  oil  to  be  about  three 
ounces,  and  fix  drams  •,    and  the  clear  liquor  fix  ounces,  three  drams 
and  an  half;  befides   the  volatile  fait,    which,  when   the  fpirit   was 
drain'd  from  it,  appeared  white,  but  wet :  for  which  reafon  'twas  not 
poffible    to    determine  exattly,    neither   how  much  liquor  it  yet  re^. 
tained,  nor,  conlequentlv,  how  much  it  felf  weij^h'd.    But  having  care- 
fully fublimed  the  fait,  there  remained  in  the  glafs  two  drams,  and 
about    five   grains   of  phlegmy  liquor,   which  was   not  judged  free 
'■'^  frpui 
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from   fait,  tho'  it  could  not  by  that  operation  be  leparatcd.    And  of  Medicinf% 

volatile  fait,  in  a  dry  form,  we  obtained  one  ounce,  two  drams,  and 

an  half.    The  Cafut  mortuum  amounted  to  above  eight  ounces  and  an 

half-,    which  being  calcined,    for  two  days  together,   aiforded  only 

brownifh  red  alhes;  whence  we  obtained  feven  drams  and  a  quarter 

of  white  and  fixM,    but  not  truly  lixiviate  fait  •,  and  two  drams,  and 

nine  grains  of  earth*    But  in  this  troublefome  experiment  there  occurred 

many  neceffary  operations,  in  each  of  which  we  could  fcarce  poffibly 

avoid  loilng  fome,   and  now  and  then  a  confiderabie  portion,  of  the 

spatter. 

I  caufed  twelve  ounces  of  dry'd  blood  to  be  carefully,  diftiird,  and 
the  diftillation  being  ended,  we  found  that  the  twelve  ounces  had 
yielded  five  of  volatile ialt  and  fpirit  together,  of  which  we  poured  otf 
from  the  wet  fait  thirteen  drams,  and  fifty-four  grains  •,  fo  that  there 
remained  three  ounces,  two  drams,  and  fix  grains  of  volatile  Ialt; 
of  fetid  oil  there  were  two  ounces  ;  of  Cofta  mortwm  four  ounces  and 
two  drams ;  (b  that,  in  fpite  of  our  care,  there  were  loft  about  fix 
drams.  The  four  ounces  and  two  drams  of  Cafut  mortuum  being  dili- 
gently calcinM,  afforded  but  fix  drams  and  a  half  of  afhes ;  of  which 
very  great  decreafe,  the  confumption  of  the  more  fix'd  oleaginous 
part  feem'd  to  be  the  caufe.  And  if  fb,  we  may  fuppofe  there  is  a  far 
greater  proportion  of  oil  in  human  blood,  than  has  hitherto  been 
taken  notice  of.  Thefe  aflies  were  not  white  or  grey,  as  thofe  of 
other  bodies  ufe  to  be,  but  of  a  reddifti  colour,  much  like  that  oif 
bricks ;  and  yet  my  affiftant  affirm'd,  he  could  eafily  know  them  to  be 
true  aflies,  becaufe,  whilft  there  remained  any  thing  oily  or  com- 
buftible  in  the  Caput  mortuum^  it  would  look  like  a  throughly  kindled 
charcoal  •,  but  when  that  combuftible  fubftance  was  quite  wafted,  the 
remaining  Caput  mortuum  looked,  in  the  fire,  like  dead  and  ordinary 
aflies  i  tho'  when  they  were  cold,  they  appeared  and  continued  red. 
Thefe  aflies  being  carefully  elixiviated,  afforded  five  fcruples  of  white 
fixM  fait,  befides  a  little,  which  being  cafually  got  into  the  conti- 
guous fand,  but  thence  recovered  by  water,  and  reduced  to  the  like 
white  fait,  amounted  to  about  a  fcruple  more.  So  that  there  remained 
for  the  Terra  damtiatay  thirteen  fcruples  and  about  a  half;  that  is, 
above  twice  the  weight  of  the  fait :  whence  it  appears,  that,  accord- 
ing to  this  analyfis,  the  pure  fixed  ialt  of  human  blood  is  but  between 
the  57  r/;  and  ^Stb  part  even  of  dry'd  blood-,  and,  therefore,  probably 
amounts  but  to  the  \%othj  or,  perhaps,  the  i-joth  part  (in  weight) 
of  blood,  as  it  flows  from  the  vein  opened  by  a  lancet :  and  the  fix^d 
earth,  or  Terra  damnata^  is  to  the  dry'd  blood  that  affords  it,  as  19, 
'M\(\  about  a  half  to  !. 

All  entire  parcel  of  human  blood,  weighing  ten  ounces,  and  (eventy 
tliree  grains,  being  flowly  diftilled  to  drynefs  in  a  head  and  body  on  a 
digeftive  furnace,  afforded  of  phlegmy  liquor  feven  ounces,  two  drams, 
and  forty-feven  grains ;   and  of  Captfit  mortuum,  or  rather  of  dry.  ful> 

Nnn  2  ftance^ 
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Mbihcine.  ttance,  two  ounces  two   drams.    This  pulverahle  matter  being  beat- 
K^.^^'^^J  en,  put  into   a   retort,  and  drftill'd  in  faad,   by    degrees  of  fire,    a& 

forded  two  drams  forty-eight  grains  of  oil.  But  there  happen'daa 
unlucky  mifiake  about  the  faht  and  fpirit :  for  after  the  latter  vras 
poured  off,  which  weighed  but  forty-eight  grains,  the  wet  lait,  which 
ftuck  in  a  large  quantity  to  the  lateral  and  upper  parts  of  the  re« 
ceiver,  inftead  of  havuig  been  waih'd  out,  with  the  phlegm  of  the 
fame  blood,  was  waih'd  out  with  diftilfd  water,  whence  we  obtained 
by  fublimation,  into  the  neck  of  a  glafs-egg,  one  dram  and  five  grains  of 
dry  fait.  But,  by  the  taft  of  the  diftill'd  water,  whence  it  was  fub-^ 
limed,  it  appeared,  that  all  the  fait  had  not  been  railed :  1^  there* 
fbre,  put  to  it  as  much  good  fpirit  of  fait  as  I  fuppoled  to  be  atleaflr 
lufficient  ta  latiate  it,  with  defign  to  try,  whether  by  evaporating 
this  mixture  to  drynefs,  and  fiibUming  the  fait  by  the  help  of  an  al- 
kali, we  might  not  recover  the  volatile  fait,  that  bad  been  fomewfaat 
fixt  by  the  acid  fpirit.  The  retort  being  broke^  that  the  C^t  mar-^ 
titum^  might  be  taken  out,  it  was  found  to  weigh  fix  drams  and  twelve 
grains  ;  which  being  carefully  calcined^  yielded  but  two  Icruples  and 
four  grains  ofaflies,  which  were  red.  Thefe  being  elixiviated,  afiS^rd*^ 
ed  eighteen  grains  of  fait,  befides  the  remaining'  earth  or  terreftrial 
fiibftance^  which  I  keep  by  me  ^  becaufe,^  notwithftanding  all  the  vio* 
Jence  of  the  fire  it  has  undergonej^*tiS  of  a  red  colour^j^  with  an  eye  of 
jurple^ 


SECT.    IL 

oifirvaittns  A  Ydung  man  having  bled  into  a  porringer,  and  the  bli3od'  having* 
t^$n  tbeftrum  jfx  ^^'^  ^^P^  f^r  feveral  hours,  that  a  fufficient  feparation  might  be 
tfintmsm  made  of  the  confiflent  part  and  the  fluid  y  they  were  feparately  weighed, 
^^^  when  the  former  amounted  to  about  fix  ounces,  and  the  ferous  part 

to  near  the  fame  weight. 

Since  the  divifion  that  nature  her  felf  makes  of  human  blood,  when* 
being  let  out  of  the  veins,  and  fuffered  to  cool  a«d  fettle^  is  into  a> 
fiuid  or  ferous,  and  a  confiftent  or  fibrous  part  ^  and  fince  tis  often- 
found,  that  the  former  of  thefe  parts  either  equals  ©r  exceeds  the- 
ktter  in  quantity,  I  thought  it  might  conduce  to  Ihew  the  nature  of 
the  blood,  to  make  fome  tryals  upon  the  ferum  apart. 
itspropmhn  ^nd  firft^  having  weigh'd  the  ferum,  and  the  confiftent  part  of  a- 
Uihertdp^t^^^rcel  of  human  blpod,  obtained,  at  once,  by  a  fingle  phlebotomy,  we 

found  the  latter  to  be  four  ounces  fix  drams  and  an  half,  and  the  former 
three  ounces  and  fix  drams.  And  having  made  the  like  tryal  with  another 
parcel  of  blood,  drawn  from  another  perfon,  the  fibrous  part  weighed 
four  ounces,  fiw  drams  \  and  the  fei  urn  four  ounces.  But  tho'  in, 
-^  \  hotk. 
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both  thefe  tryals  the  weight  of  ferum  that  appeared  in  one  mafs,  wasMEniciNfl. 
inferior  to  that  of  the  fibrous  parcj    yet  it  could  not  be  lafely  in-  is^'V^^ 
ferred,  that,  abfolutely  fpeaking,  the  fibrous  part  of  either  of  thefe 
parcels  of  blood  exceeded  the  other  j  fince  we  weighed  only  the  ferum 
that  we  found  in  a  diflinft  mafs  ^  whereas  a  multitude  ot  lerous  parti-- 
cles  may  well  be  fuppofed  to  be  lodged  between  the  parts  of  thecoi>- 
fiflent  mafs  •,  for,  probably,  *tis  upon  account  of  the  interfperfed  le- 
rofity  that  it  is  foft  \  and  befides,^  it  affords  a  great  deal  of  aqueous  li- 
quor.   And  this  may  fufficiently  appear  by  the  following  experiment,, 
which  was  purpofely  made^  to  examine  the  coajefture. 

We  took  a  porringer  of  bloody  wherein  the  ferum  was  feparated 
from  the  fibrous  portion,  that  was  cx>ag^lated  into  one  coniifteut  mafs  ^ 
and  having  carefully  poured  off  all  the  fluid  part>.  we  put  the  re- 
maining mafs  (which  weighed  four  ounces,  five  drams,  thirty-four 
grains^  into  a  fmall  head  and  body,  and  diftiU'd  it  in  a  digeftive  fur- 
nace, till  the  mattery  left  in  the  bottom  of  the.  cucurbit,  was  quite 
dry  ^  then  taking  o\x%.  the  feparated.  parts  of  this,  red  mafs,  the  dried 
portion  was  found  to  weigh  one  ounce^  three  drams,,  thirty-four  grains. 
But  the  ferous  liquor  that  pafs'd  into  the  receiver,  being  limpid  and 
aqueous,  without  any  fhew^  of  fait  or  oil,  amounted  to  three  ounces,, 
fifty-three  grains.  We  repeated  thia  experiment  with  the  fibrous  part 
of  another  parcel  of  human  blood,  and  found  the  dry  mafs,  remaining 
in  the  cucurbit,  to  weigh  one  ounce,  fix  drams,  and  fifty  grains..  But. 
the  phlegmy  liquor,  diftitl'd  from  it,,  amounted  to  feven.  ounces. 

Having  hydcoftatically   examined  the  lerum  of  human  blood,  we     hjffkfjk^ 
found  it  heavier  than  common  water.    For  a  piece  of  red  fealing-wax,  s^^^y^ 
being  fufpended  in  a  good  balance  by  a  horfe-hair,  was  found  in  the 
air  to  weigh  one  dram  fifty-fix  grains,^  and  in  the  water  thixty^five 
grains  j  but  in  the  ferum  only  thirty^-three  grains.    This  tryal  was  con- 
firmed by  a   more  exaft  one,,  made   with   an    inftrument  that  I  pur- 
pofely defigned  for  weigliihg  liquors  nicely  ;  iii  which,,,  when  common 
water  weighed  two  hundred  fifty-three,  grains,  an  equal  bulk  of  ferum^ 
weighed  three  hundred  and  two*.   Andlupppfing  different  (brums  of 
human  blood  would  not  be  of  equal' fpecific  gravity,  I  try 'd  that  of 
the  blood  of  another  perfon  in  the  fame  inftrument, .  and  found  it  to 
weigh  two  grains  lefsj^  that  is,  three  hundred  grains  in. all-*' 

We 


*'  Some  experimentrmade  by  Dr.  7ttn% 
fliew,  that  the  red  part  of  the  blood  is 
fpecifically  heavier  than  the  ferum  ;.tb«t 
the  red  globules  are  not  filled  with  any 
elailic  fluid ;  that  the  fpecific  gravity  of  the 
ferum,  drawn  off  from  the  red  part,  is,  at  a 
medium, to  water  1030.  to  iooo;but  the  fpe- 
cific gravity  of  the  blood  icfelf  as  1054  ; 
whence  blood  is  heavier  than  {ibnim  by 
abouc  one  pare  in  43i.thac  the.  ferum, 


which  may  te  poured  from  the  Crajfdmen^- 
tum^  with  the  quantity  remaining  in  the-* 
interftices]of  the  latter,  is,  probably^  abciK : 
three  fourths  of^the^  whole;  .and  that  the 
red   part  of  ^  the  blood  confifVs  of  fome- 
phlegm,  united  with  oil  and  falts,  and  a. 
fmall  Quantity  of  earth..  But,  add«  this* 
Jearned   gentleman,    what    is    the  exa6t 
proportion  of  thefe  feveral  principles  ,:» 
one  another  ;■  what  alterations  are  produ-- 
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Medicinh.      We  once  employed  fome  ferum  which  was  not  poured  off  lb  clear, 

but  that  it  appeared  of  a  reddilh  colour -,  and  tho'  we  filter'd  it  thro' 
cap.paper,  yet  a  large  number  of  the  tinging  corpufcles  were  fb  tho- 
roughly mixed  with  it,  that  the  liquor  palVd  thro'  the  filtre  of  a 
yellow  colour. 
^e  ferum  of  Yo  try  whether  acids  would  coagulate  our  lerum,  as  I  had  found 
*'*ir*-fA'  they  would  fome  other  animal  liquors,  I  dropt  fpirit  of  lalt  into  it, 
v^j^jcIj  {j^j^g^;^|.gly  produced  fome  white  concretions,  that  quickly  fub- 
fided  to  the  bottom,  and  there  appeared  like  a  very  light  and  ten- 
der cheefe-curd. 

The  like  operation,  but  more  powerful,  oil  of  vitriol  had  upon  ano- 
ther parcel  ot  lerum.  We  alfo  dropt  into  Ibme  of  our  liquor,  good 
fpirit  of  fal-armoniac,  which  made  it  rather  more  fluid. 

To  try  whether  thefe  precipitations  did  not  more  proceed  from  the 
coalition  and  texture  of  the  acid  falts  and  the  ferum,  than  barely 
from  the  peculiar  aftion  of  thole  falts  as  acids,  we  dropt  into  ano- 
ther portion  of  our  ferum  oil  of  tartar  fer  deliqmum^  which  infiantly 
produced  a  white  curd,  as  the  fpirit  of  fait  had  done,  but  not,  as 
it  feem'd  to  us,  fo  copioufly.  We  poured,  alfb,  upon  fome  ferum  high- 
ly reftified  fpirit  of  wine,  which  preiently  coagulated  part  of  it  into 
a  large  white  curd,  that  appeared  much  lighter  than  any  of  the  for- 
mer i  for  it  would  not,  like  them,  fubfide  \  but  kept  at  the  top  of  the 
liquor. 

To  try,  alfo,  what  a  fait  compounded  with  a  metal,  would  do  up- 
on our  ferum,  we  put  to  it  a  little  ftrong  folution  of  lublimate,  with 
which  it  prefently  afforded  a  white  and  curdled  fubftance. 

We  put  Ibme  of  our  ferum  upon  filings  of  fleel,  but  by  rea- 
fon  of  the  colour  of  the  liquor  it  felf,  we  could  not  latisfie  our  lelves 
about  the  event.  And  tho  we  afterwards  put  another  parcel  of  le- 
rum upon  filings  of  the  fame  metal,  yet  neither  did  this  give  us  la- 
tisfaftion-,  becaule  the  vial  having  been  millaid,  it  was  not  viewed  again 
till  many  days  after-  at  which  time  the  liquor  was  grown  fo  thick 
and  muddy,  that  we  could  not  well  difcern  any  more  of  the  colour, 
than  that  it  was  fomewhat  dark,  but  not  either  black  or  blackilh  ^  yet 
by  a  tryal  or  two,  that  we  made  with  a  little  of  this  liquor,  it  fcem- 
ed  to  have  diffolved  fome  part  of  the  fleel :  for  putting  it  to  fome  &elh 
ijfufion  of  galls  made  with  water,  it  prefently  afforded  a  large  precipi- 
tate ;,  tho'  this  was  fo  far  from  being  inky,  that  it  was  not  fo  much 
as  dark  coloured,  but  rather  whitifli.     And  having  mixed  with  fome 


ced  in  the  body  by  the  change  of  this  pro- 
port  ion  ;  how  and  in  what  part  the  red 
globules  aie  form'd  ;  by  what  means  they 
jiicferve  their  figure,  without  diffolving 
in  the  ferum,  or  uniring  with  one  ano- 
tlit T  ;  what  variations  arc  made  in  their 
i\  cciric  gravities  by  heat  and  cold,  with 


thccfic^Vs  of  thofe  variations,  arc  quefti- 
ons  not  very  eafy  to  be  folvcd,and  yet 
of  fuch  importance  to  the  animal  occo- 
nomy,  that  it  wercgrcarly  to  be  wilhd 
we  had  fuf^'cicnt  D^ta  to  determine  them. 
Sec  Phihf  Trarrf,  No.  361.  p.   1000. 


of 
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of  our  impregnated  ferum,  a  convenient  quantity  of  jufufion  of  galls,  Mfdicine. 
made   in   a   highly  reftified  vinous  fpirit,  the    two  liquors  not    only  Oc^^/***^^ 
afforded   a  kii.d  of  coagulum,  or  precipitate,  but  being  left  together 
for  fome  hours,   affociated  into   a  confiftent  body,    wherein  the  eye 
difcovered  no  diftinfl:  liquor  at  all. 

But  expefting  better  fuccefs,  by  putting  fome  of  our  liquor  upon 
filings  of  copper,  which  when  wrought  upon  by  bodies  that  have  in 
them  any  thing  of  urinous  fait,  give  a  confpicuous  tinfture  ^  we  found, 
accordingly,  that  the  metal  had  in  a  very  few  hours  difcoloured  the 
Hienftruum:  afterwards,  the  vial  being  left  unftoppM,  it  began  by 
degrees  to  grow  gradually  blue  i  and  within  a  day  more  was  of  a  deep- 
blue  colour. 

And,  to  confirm  our  conjefture,  that  this  tinfture  proceeded  fVom 
particles  of  volatile  fait,  latent  in  the  liquor,  we  mix'd  fome  of  it  with 
a  convenient  quantity  of  fyrup  of  violets,  and  thereby  obtained  a  colour, 
which,  by  reafon  of  the  aftion  of  thole  particles  upon  the  fyrup,  ap- 
peared or  a  fine  green. 

Our  blue  tinfture,,  or  folutioii  of  copper,.  I  thought  fit  to  keep  for 
fome  time,  to  try  whether  the  metalline  particles  would,  as  it  were, 
embalm  the  ferum  they  were  difpers'd  through,  and  preferve  the  liquor 
from  putrefailion.  And,  in  effeft,  the'  the  vial  was  left  unftopp'd  in. 
a  window  for  many  weeks,  yet  1  did  not  perceive  the  liquor  to  grow 
at  all  fetid. 

About  two  ounces  of  ferum  of  human  blood,  were  left  in  an  unftopt    Expuftduthe^ 
vial  for  twenty  days,  or  three  weeks  \  and  tho'  the  glafs  ufually  flood  *'''• 
in  a  fouth  window,  and  in  the  month  of  July^  yet,  to  our  wonder,  the 
ferum  did  not,  by  the  fmell,  appear  putrefied  ^  yet  had  let  fall  a  confi- 
derable  quantity  of  whitifli  lediment;  but  within  three  or  four  days 
after  this,  the  liquor  was  found  to  fmell  offenfively.    We  therefore 
try'd,    whether  this  putrefa£tton  was  accompanied  with  any  acidity,, 
but  could  not  perceive  that  it  was ;  fince  it  would  not  fo  much  as  take 
off  the  blue  colour  of  the  infufion  of  Ugmm  nefhriticum.      When  it 
was  in  this  flate,  we  put  it  to  diftfl  in  a  low  cucurbit,  with  a  gentle 
fire,  to  try  if  from  this  fetid  liquor,  as  is  ufual  from  putrefied  urine,., 
the  fpirit  would  firft  afcend :    but  we  found  the  liquor  that  firft  carne^ 
over,    to  be  fo  little  fpirituous,   or  faline,    that   it  would    not  in  an 
hour's  time  turn  fyrup  of  violets  green.     Yet  we  judg'd  it  not  quite, 
deftitute  of  a  volatile  alkali^   becaufe  having  let  fome  of  it  fall  into  a 
folution  of  fublimate,  it  prefently  made  a  white  precipitate,  .  •*^ 

We  took  fome  ounces  of  ferum  of  human  blood,  fittred  thro' cap-    A»0^yfti>iifv 
pnper,  to  free  it  from  all  corxreted  fubftancej  and  having  committed  tbi  fire. 
it  to  diftillation  in  a  fmall  retort,  placed  in  a  fand  furnace,  we  obtained, 
only  a  few  large  drops  of  ad^rkilh  red  oil  \  fome  of  which  fubfidcd. 
to  the  bottom   of  the  other  liquor,  but  the  greater  part  fwam  upon 
it.     We  obtained,  in  this  firft  diftillation,  no  volatile  fait  in  a  dry  form  ;  . 
buf  after  a  pretty  deal  of  infipid  phlegm  had  been,  drawn  off,  there 

came^ 
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Medicine,  came    over   a   large  proportion  of  fpirituoS  liquor,    which  finelfd 
i^.^'V**^^  abnoft  like  the  Ipirit  of  blood,  and  contained  much  volatile  alkali  j  to 

that  it  would  readily  turn  fyrup  of  violets  green,  make  a  white  preci- 
pitate in  the  folution  of  fublimate,  and  caufe  a  great  ebullition  with 
fpirit  ot  fait.  This  fpirit  being  rectified  in  a  fmall  head  and  body,  there 
was  left  in  the  bottom  of  the  glais  a  greater  quantity  than  we  ex« 
pe£led,  of  a  fubfiance  thick  like  honey  \  and  which  was,  for  the  moft 
part,  of  a  dark  red,  and  feemed  to  contain  more  oil  than  appeared 
upon  the  firfl  diftillation.  The  liquor  that  came  over  the  helm  leemed 
more  pure,  but  not  very  much  fironger  than  the  firft  Ipirit.  Tet 
having  put  it  into  a  glafs-egg,  with  a  (lender  neck,  and  ^iven  the  veilel 
a  convenient  fituation  in  hot  land,  we  obtained  a  volatile  alkali,  that 
fublimed  into  the  neck,  in  the  form  of  a  white  fait.  This  fliould  feem 
to  argue,  that  the  ferous,  or  fluid  part  of  the  blood,  affords  the  fame 
elementary  principles,  or  fimilar  fubflances,  both  as  to  number  and 
kind,  with  the  fibrous  and  confident  part,  tho*  not  as  to  quantity; 
th^t  of  the  oil  and  of  dry  fait  being  lefs  in  a  determinate  portion  of 
ferum,  than  they  would  be  in  a  like  quantity,  or  weight,  of  the  concreted 
part  of  the  blood. 
m$h  sdiU^  Having  oblerved,  that  tho'  the  fpirituous  parts  of  human  urine, 
f/Mtf.  require  the  liquor  to  be  long  digefled,   or  putrefied,  to  loofen  them 

from  the  more  fluggifh  parts,  and  make  them  afcend  before  the  phlegm  ; 
yet,  if  freih  urine  be  poured  upon  a  due  portion  of  quick-lime,  a  large 
part  of  the  fpirit  will  prelently  be  fet  loofe,  and  made  capable  of 
afcending  in  diftillation  j  I  thought  it  worth  while  to  try,  what  would 
be  afforded  by  the  ferum  of  human  blood  put  upon  quick-lime, 
bsfore  we  diftiU'd  it.  In  purfuit  of  this  enquiry,  we  put  thele  two 
bodies  together,  upon  whofe  commixture  there  enfued  a  lenfible,  but 
tranfient  heat.  This  compounded  body  being  committed  to  diftilla- 
tion, afforded,  firft,  a  kind  of  phlegm  in  a  gentle  fire  ^  and  then,  in  a 
fironger,  a  moderate  quantity  of  liquor,  that  was  thought  to  finell 
mani^ftly  of  the  lime,  but  had  not  a  brisk  taft  *,  tho*  accompanied  with 
fbmewhat  more  of  a  high-coloured,  and  fetid  oil,  than  was  expefted. 
The  other  liquor  being  flowly  reftified,  the  fpirit  that  firft 
came  over  had  a  ftrong  and  piercing  fmell,  but  lefs  rank  than 
that  of  human  blood,  drawn  after  the  ordinary  way.  Being 
dropt  upon  fyrup  of  violets,  it  prefently  turn'd  it  green  \  with 
a  flrong  folution  of  fublimate  in  water,  and  another  of  quick- 
filver  in  Aqua  forttSj  it  immediately  made  two  white  precipitates ; 
and  being  mixed  with  good  fpirit  of  fea-falt,  tho' upon  their  being 
confounded  there  appeared  a  thick,  but  whitifli  fmoke  \  there  was  not 
produced  any  conflift  or  bubbles^  the'  the  colour  of  the  fpirit  of 
fait  appeared  much  heightered  by  this  operation.  And  having  put 
the  mixture  of  the  fpirit  of  ferum,  and  of  VAty  to  evaporate,  that 
we  might  obferve  whether  it  would  afford  a  fait  figured  much  like 
faUarmoniac  j  we  found  that  it  did  not  •,  but  that  the  colour  produced 

in 
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in  the  mixture  whilft^JPH,  was  fo  heightned  in  the  concretion,  that  Medicine. 
it  appeared  of  a  blood-red  colour ;   but  for  the  fliape,  it  was  fo  con-  v^.'^V^^^W 
fufed,  that  we  could  not  reduce  it  to  any  known  kind  of  fait.    By 
all  which  phenomena,  this  fpirit  of  the  ferous  part  feems  to  be  very 
near  of  kin  to  that  of  the  concreted  part  of  blood. 

Quick-lime  being  fufpefted  of  a  cauftic  and  fretting  quality,  I 
thought  fit  to  try,  whether  the  fix'd  fait  of  pot-aflies  being  fubfti- 
tuted  in  the  room  of  it,  would,  in  diftillation,  have  the  fame  effetl 
upon  ierum  of  human  blood.  Wherefore,  to  four  parts  of  the  liquor, 
we  put  one  of  the  faltj  and  having  diftill'dthem,  flowly,  in  a  glafs 
head  and  body,  we  obtained  much  of  a  liquor,  which  was  not  judged 
any  thing  near  lb  firong,  as  that  drawn  off  from  quick-lime.  And, 
having  put  this  weak  liquor,  afforded  by  our  ferum,  to  reftifie  with 
a  gentle  heat,  we  found  even  the  two  ipoonfuls  of  liquor  that  firft 
afcended,  were  very  phlegmy  •,  nor  would  it  well  turn  fyrup  of  violets 
green,  tho'  it  afforded  Ibme  little  and  light  precipitate  when  put 
upon  a  iblution  of  fublimate. 

This  will  feem  the  more  remarkable  from  an  experiment  that  may 
be  fometimes  of  praftical  ufe,  efpecially  in  phyfic  j  and  may  afford 
light  to  thofe  who  are  Audious  to  know  the  nature  and  preparations 
of  human  urine.    We  took,  then,  three  parts  of  frelh  urine*  and  having 

Eut  into  it  one  part  of  fait  of  pot-aihes,  and  ilowly  diftill  d  them  in  a 
ead  and  body  ;  there  firft  alcended  a  fpirituous  liquor,  which  being 
fet  afide,  we  continued  the  diftillation  in  a  retort,  till  the  remains 
appeared  dry.  In  the  operation  we  obtained  not  one  drop  of^  oil  j  whilft 
this  fpirit  of  urine  was  not  near  fo  fetid,  as  that  made  in  the  common 
i^ray  ^  and  the  liquor  that  came  over  toward  the  latter  end  of  the 
diftillation,  was  lo  unlike  that  which  the  ferum  of  blood  afforded, 
that  it  was  not  only  confiderable  ftrong,  and  manifeftly  ftronger  than 
that  which  firft  afcended,  but  had  a  penetrating  and  fiery  taft,  which 
left  a  lafting  impreflion  upon  the  tongue ;  and  with  good  fpirit  of 
fait  it  made  a  notable  ebullition,  which  the  fpirit  of  urine,  drawn  from 
quick-lime,  did  not.  And  tho'  with  this  laft  liquor,  I  never  found 
any  volatile  fait  to  afcend,  in  a  dry  form  ;  yet  in  the  operation  made 
by  the  help  of  fait  of  pot-afhes,  there  came  up,  without  reftification, 
feveral  grains  of  volatile  fait,  one  of  which  was  cryftalline,  and  con« 
fiderably  large. 

But  in  repeating  this  experiment,  we  had  not  fo  good  fuccefs ;  the 
liquor  that  came  over  appearing  much  more  phlegmy  than  before; 
tho'  we  both  times  employ'd  fait  of  pot-afhes,  taken  out  of  the  fame 
veflel  •,  and^the  urine  of  the  fame  perfon:  yet  this  liquor  that  ap- 
peared fo  weak  at  its  firft  coming  over,  being  reftify'd  per  yi,  afforded 
more  than  was  expefted  of  a  brisk,  laline  fpirit  *,  from  which  we  eafily 
obtained  a  large  quantity,  in  proportion  to  the  liquor^  of  volatile  fait, 
ia  a  dry  form,  and  of  a  very  white  colour. 

Vol.  III.  Ox>o  We 
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Medicine.  We  took  between  two  and  three  ounccs^JPRrum  ofhuman  bloody 
-  <^-^^v.  and  having  put  it  into  a  bolt-head,  capable  of  containing  about  four 
7he  fi^^i»jf  times  as  much,  and  feal'd  the  glafs  hermetically,  we  fet  it  by. 
i^g^epther.  After  we  had  kept  the  liquor  feal'd  up  for  above  a  whole  year, 
meticsHy  fi^l-  it  did  not  appear  to-  be  at  all  coagulated^  nor  to  have  let  fall  any 
idu^^  manifeft  refidence*,   but  feemed  to  be  as  fluid  as  when  it  was  firft 

put  up. 

It  did  not  appear  to  have  bred  the  leaft  worm,  or  maggot  ^  and, 
for  my  part,  I  never  obferved  worms,  or  infeOis,  to  be  generated  in 
blood,  tho'  very  long  kept  and  putrefied,  provided  it  were  freft  enough 
when  put  into  the  glafs  \  and  by  an  exaft  clofure  kept  from  beiqg 
any  way  blown  upon  by  flies,  or  impregnated  by  feminal  particles, 
that  may  unexpeftedly  be  conveyed  to  it  by  the  air.  Nor  did  there 
appear  to  the  eye,  any  mother,  or  recrementitious  fubftance,  that  is 
fijppos'dj.in  liquors,  always  to  accompany,  and  betoken  putrefaftion. 

One  defign  in  our  experiment  being  to  try,  whether  the  ierum 
would,  by  the  mutual  aftion  of  the  parts  upon  one  another,  or  by 
that  of  fome  univerfal  permeating  fluid,  afford  io  much  air,  as  could 
either  crack,  or  more  violently  break  the  glafs  j  the  tip,  at  which  w^ 
had  fealed  the  bolt-head,  was  warily  taken  off;  whereupon  there 
ru/hed  out  a  pretty  deal  of  air,  with  a  confiderable  noife :  and  I 
doubted  not  that  this  generated  air  had  been  confiderably  comprefi 
whilft  it  was  pent  up^  ^Vhen  cafting  my  eyes  on  the  liquor,  to  dii^ 
cover  what  change  this  eruption  had  made  there,  I  perceived  on  the 
upper  furface  of^it,  a  multitude  of  fmall  bubbles,  luch  as  appear 
in  feveral  liquors,  after,  the  air  has  been  pent  up  with  them,  when 
the  glaffes  come  to  be  unftopp'd.  And  thus  having  feal'd  up  fome 
fteeps  blood,  and  kept  it  for  feveral  days  in.  a  gentle  warmth  \  tho' 
the  containing  glafs  were  far  larger  than  what  held  our  ferum  j 
yet  after  fbme  time,  when  no  violence  was  oflSer'd  to  it,  it  was  fud- 
denly  blown  up,  with  a  furprizing  noife,  by  the  aerial  or  elaflic 
corpufcles  that  were  produced,  or  fet  free  by  the  putrefaftion  we  dit 
covered  to  have  been  made. 

The  fmell  of  our  ferura  was  ftrong,  tho'  not  cadaverous,  but  rather 

refembled  that  of  the  tinfture  of  fulphur,  made  with  fait  of  tartar, 

ajid  fpirit  of  wine  ;  or  of  fome  fuch  fulphureous  preparation. 

Aitd  Mfter^       One  principal   view  I  had   in  keeping  our  ferum  fo  long  fealed  up, 

wmrds diftii d.  was,  to  try,  whether  by  a  digeflion,  or  putrefaftion,   for  fome  months, 

it  would,  like  urine,  alford  a  faline  fpirit,  or  an  alkali,  volatile  enough 
to  afcend  before  the  phlegm.  And  committing  it  to  diftillation, 
in  a  fmall  glafs  head  and  body ,  in  a  digefiive  furnace ,  being 
careful  to  take  the  firft  fpoonful  of  the  fpirit  that  pals'd  ir.to  the 
receiver,  we  found,  that  tho'  this  liquor,  at  firft,  fmellM  ftrong,  yet 
the  taft  was  not  at  all  brisk,  nor  fpirituous,  like  that  ufually  obtained, 
bv  diftillation,  from  putrefied  urine.  Nor  did  our  liquor,  when  dropt 
i.ito  fyrup  of  violets,  prefently  give  it.  any  manifeft  greennefs.  Yet 
■^  becaufe 
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becaufe  I  found  it  nd^Pipid^   I  thought  fit  to  examine   it  a  h'ttle  Medicinh* 

farther^   and  droppM    a    convenient  quantity  of  it   into  a  clear  and  ^g|l^^'V^*^ 

ftrong  folution  of  fublimate,  in  common  water  ^  by  which  means  there 

was  produced  a  whitenefs,  like  that  which  Ipirit  of  urine,  or  volatile 

lalt,  would  have  made.     And  by  this  I  was  invited  to  mix  fome  of 

it  with  a  little  fyrup  of  violets,  upon  a  piece  of  white  papery    and 

alfo  to  wet  with  the  fame  liquor,  fome  fmall  filings  of  copper,  fpread 

upon  another  piece  of  paper  •,  and  to  leave  them  both,  all  night,  in 

the  open  air,   that  the  liquor  might    have  time  to  work  upon  the 

fyrup  and  the  metal.    And  we  found  in  the  morning,  that  the  former 

was  turn'd  green,  and  the  latter  fo  far  diffolved,  as  to  leave  a  large 

bluiih  ftain  upon  the  paper. 

The  near  relation  that,  according  to  fome  phyficians,  there  is  be-     ah  sttmfi 
tween  milk,  and  the  more  ferous  part  of  the  blood,  caufed  me  to  try,  t$  twm  tbifi* 
whether  the  (erum  of  human  blood  would  grow  red,  by  being  kept  ****  ''*'• 
continually  ftirring  over  a  moderate  heat,   with  a  competent  quantity 
of  fait  of  tartar ;   but   in  two  trials  we  found  not  any  rednefs  pro- 
duced i   tho^  one  of  them  was  made  in  a  vefTel  of  refined. filver,  with 
an  eighth  part  of  the  fait,   to  one  of  the  ferum ;    which  was   the 
fame  proportion  we  had  ufed^    when  the  experiment  fucceeded  well 
in  milk. 

It  may  be  needlefi  to  take  notice,  that  the  ferum  of  human  blood   Rgm  finm  h 
will,  by  heat,  be  in  a  Ihort  time  coagulated  into  a  kind  of  gelly  j  or  sffiBed  by  sh 
rather,  as  far  as  I  have  obferved,  into  a  fubftance  like  a  cuftard,  as  to  ^'*"  ^^  *• 
confidence,   tho'  not   as  to  colour.     Having  found  that  acid  fpirits,  ^'* 
alfo,  would  coagulate  (erum,   i  thought  fit  to  try,  whether  alkalies 
would  not  oppofe,  or  retard  its  coagulation  ^  and  putting  fome  fpirit 
of  human  blooii  to  a  convenient  quantity  of  ferum,  and  caufing  them 
to  be   kept  ftirring  over  a  very  gentle  fire,   the'  the  volatile  alkali 
did  not  hinder  the  coagulation,  yet  it  feemed  to  make  it  both  more 
flow,  and  more  loft.    And  this  efFeft  was  yet  more  confiderable,  when 
we  try'd    another  parcel  of  ferum,   with  fait  of  tartar,    inftead  of 
fpirit  of  blood. 

Human  urine  being  obferved,  when  froten,  to  ha^re,  on  the  furface  ^^  j^  |^ 
of  the  ice,  figures  refembling  combs  or  feathers  -,  the  great  affinity  gels$hth 
generally  fuppofed  betwixt  urine  and  the  (erum,  made  me  try,  at  once, 
whether  the  latter  would  freeze  with  fuch  a  degree  of  cold,  as 
would  eafily  congeal  water  •,  and  whether,  in  cafe  it  fhould  freeze,  the 
ice  would  have  a  furface  figured  like  that  of  frozen  urine.  But  having 
for  this  purpofe  expofed  fome  ferum  of  human  blood  to  the  cold  air, 
in  two  freezing  nights  fucceffively,  the  ferum  was  not  found  to  con- 
geal ;  yet  I  fcarce  doubted,  but  an  exceeding  hard  froft  would  have 
produced,  at  leaft,  a  thin  plate  of  ice,  upon  the  furface  of  our  liquor* 
And  to  confirm  this  conjefture,  we  took  the  fame  ferum,  and  having 
flrained  it  thro'  a  linen  cloth,  tofeparate  the  liquor  from  any  clotted 
or  fibrous  parts,  we  put  it  into  a  ihallow  concave  glafs,  and  laid  that 

Ooo  2  upon 
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MEDICINE,  upon  fome  of  our  frigorific  mixture  of  ice  d^^Blt;  by  which  ^^^^.,, 

;  the  ferum   being  frozen  from  the  bottom  t^^rds,   there  appeared, 

here  and  there,  upon  the  ice,  contiguous  to  the  air,,  certain  figures^ 

refembling  thole  of  frozen  urine. 

jd  km         Having  obferved,  that  human  urine  would  tolerably  ferve  for  what 

gt$  ferve,  IS  dall'd  an  invifible  ink  j  and  conCdering  the  great  affinity    that    is 

firsmttivifim   fiifppos'd  to  be  between  urine  and  the  (erum  of  blood,  I  thought  fit 
^'^'"^  to  try,  whether  the  latter  might  not  be  employed,  like  the  tormer^ 

to  make  a  kind  of  invifible  ink.  Ta  this  etfefl-,  we  took  fome  ferum 
of  humaa  blood,  and  having  dipt  a  new  pen  in  it,,  we  tracM  fbme 
characters  upon  a  piece  of  white  paper,  and  fuffered  them  to  dry  thereon  ;. 
we  then  held  the  unwritten  fide  of  the  paper  over  the  flame  of  a  candle^ 
by  which  means,  the  written  letters  appeared  on  the  upper  furfece 
or  the  paper^  tho'  not  of  an  inky  blacknefs,  yet  of  a  colour  dark. 
enough  to  be  eaFJy  legible^  and  very  like  to  fome  others,  that  having 
been  purpofely  written  with  frefli  urine,^  aud  made  vifible  by  heatj^ 
were  compared  with  them.  * 


*  Dr.  Fi^ilwdt  m  mixing  the  fbllowtng  Ii- 

Jnors  with  the  ferum  ofhuman  bTood,ob- 
^rved,  that  each  of  chemtum*d  icofi  difie- 
Bent  colour;  but  thattheyyfeverallyygaveita 

f rearer  degree  of  fluidity,  which  continued 
>r  a  day  or  two.  The  liquors  were  a  tin&urc 
•f  alcesy  made  with  min^water>  a  deco&i- 
on  of  favin,  favin-water,  fpring-water, 
the  decoQion  of  gentian,  arum,  farfapa- 
FJlia,  and  china  ;  fpirit  of  fal-armoniac, 
and  of  tartar,  oil  of  caraway-feeds,  7m^/s 

J  panacea  of  opium,  ^iUnham%  liquid 
audanum,  fpint  of  fafiron,  and  of  mr- 
pentine,  TinBurs  wMrtit  tsrtsriz,.  fpirit  of 
guaiacum,  fpirit  of  hartlhom,  and  the 
oils  ^of  turpentine,  guaiacum,  lavender, 
and  cloves.  He  further  found,  that  a  de- 
co6^ion  of  the  Pfrn/<ViJi  bark  rendered  the 
ferum  much  more  fluid  than  any  of  thefe 
liquors  ;  that  fpint  of  wine,  with  cam- 
phire,  ftrongly  coagulated  it;  and  that  af- 
tcr  they  had,  for  fome  time,  remained 
together  in  the  vial,  there  was  a  large  fe- 
diment  at  the  bottom  ;  the  upper  part  of 
the  liquor  appearing  clear  and  tranfparent ; 
that  re6lified  fpirit  of  wine  kept  it  tur- 
bid, without  any  precipitation ;  that  the 
tvnftures  of  fcammony,  caflor,  amber, 
fulphur,  and  Peruvian  bark^  moderately 
coagulated  the  ferum  ;  that  the  tinctures 
Qi  lagron,.  and  of  metals,  the  Poteftates 


fieelni^TiiSsI.  vT.  ilnfitSoxAti  t  light  COtr 
gulum,  and  the  TlnB.  msrt.  hfynfie,  a  ftrons. 
one  f  a  concreted  mafs,  like  gum,  falling 
to  the  bottom  ;  that  the  diaphoretic  ^n^ 
dure  of  Mitimony    render*d    it  turbid, 
and  a  little  concreted  ;.  that  the  tindures. 
of  falao,  and  of  amber,  with  fal-armoniac, 
rexuier  d  it  onlv  turbid  ;  and,  hftly,  that* 
the  tin£hires  of  Spec,  dismh.  and  cochineal^ 
made  with  fpirit  ofWine,afibrdedfcarce  any. 
coagulum.See  Fireind.Emmen9Ug.p.  163,163^ 
The  decodions  of    pomegranat-fliells, 
tormentil,  and  biftort,  being  feveraUy  put 
to  fome  ferum  of  human  blood,  caufed  it 
ta  concrete  a  little   Tinduro  of  coral 
coagulated  it.    Spirit  of  fait  concreted  a 
fmail  part  of  it ;  but  left  the  other  thin 
and  liquid.    Spirit  of  nitre  made  a  ftron^ 
coagulum;  but  half  the  ferum  remained 
fluid.    The  fame   happened    with     Spir. 
nitri  hezMsrtie,     Oil  of  vitriol  precipitated, 
a  coagulum;  leaving  fome  part    liquid. 
The  TinB.  mntiphtbifica  made  it  turbid,  and 
fomewhat  concreted  it.    J(jum  ftrtis^  and 
Spir,  vitrUl,  pbiUf,  gave  a  white  coagulum* 
Aifus  ftptita  made  a- very  ftrong  concre« 
tion.    The  tinfture  of  Tsrra  Japan,  gave 
a  red  coagulum.    A  folution  of  fair,  in 
common  water,  made  a-  white  concreted 
mafs;  as  did,  alfo,  a  like  folution  of  nitre. 
Emmenslog^  p,  177,  178. 


SECT., 


t^n  human  SlooJ.  /^6^ 

Medicine. 

SECT.    III.  U6/^/-'^>J 

HAVING,  for  want  of  materials,  been  reduced  to  treat  the  hiftory 
of  human  blood  in  fo  very  imperfeS:  a  manner,  as  to  leave  many  of 
the  primary  heads  untouched,  and  others  but  flightly  fpoken  to  j  I  ihaH 
here,  by  way  of  fpecimen,  braiKh  one  ot  the  primary  heads  into  its 
feveral  parts,  and  treat  of  each  diftinftly.  And  fince  the  fpirit  of  hu- 
man blood,  is  one  of  the  nobleft  of  urinous  or  volatile  alkalies  j  io 
that  moft  of  the  things  that  Ihall  be  taught  conceroing  it,  may,  with 
lome  little  variation,  be  applied  to  fpirit  of  urine,  hartihorn^  fal-armo* 
niac,  foot,  &c.  I  fliall  make  choice  of  that  \  and  give  a  kind  of  fum- 
mary  of  thehiflory  of  volatile  falts,  in  general.  But  it  will  here  be 
neceflary  to  take  notice,  firff,  that  the  fpirit  I  employed  in  making 
the  following  tryals  and  obfervations,  was  drawn  from  human  blood, 
without  any  fand,  clay,  or  other  addition,  except  fbme  vinous  fpirit  > 

to  preferve  it  v  and  that  the  firft  diftillations  were  performed  in  retort* 
pJac'd  in  fand  •,  care  being  taken  that  the  veffels  were  not  near  filled  r 
becaufe  blood,  if  it  be  not  well  dry'd,  is  apt  tafwellmuch,  andpafs 
into  the  neck  of  the  retort,  if  not  into  the  receiver.  Secondly,  that 
the  blood  we  made  ufe  of,  was  drawn  from  perlbns  who  parted  with- 
it  out  of  cuftom.  And,  laftly,  that  there  being  fo  great  an  affinity? 
between  the  fpirit  and  volatile  fait  of  human  blood,  that,  probably,  the 
latter  is  little  other  thaa  the  fpirit  in  a  dry  form,  and  the  former 
than  the  felt  jjnited  witli  phlegm  enoiigh  to  give  it  a  liquid  form  y 
'tis  prefumed,  that^it  may  be  allowable  to  confider  the  volatile  falc 
of  blood  as  its  dr^.  (pirit. 

1.  The  fever M  ways  of  dtfiiUm  human  Blood.  tmhrjinsto 

2.  Whether  human  blood  maybtfo  ordered^  by  fermentation  or  putrefaBion^  beads  fgr  the 
thaty  in  diftHLuion^  affirity   either  urinous  or  vinous^  may   nfccnd  before  hifiwrytf  thof 

the  fhlegm.  -^^'"Vw*"' 

3.  Whether  ffirit  of  human  blood  bo   roaBy  any    thing   but  the  volatile  fait  ^^^^^^' 

and  fhlegmyWeU  commixed* 
4*  The  ffeoies  of  faline  bodiesy    to    which  fpirit^    of  human  blood  is   to    be 
refcrrd* 

5.  Whether  ffirit  of  human  blood  differs  from  ffirit  of  urine  y  and  other  fpiriu^ 
that  are  called  volatile  alkalies. 

6.  The  quantity    of  fpirit  contained  in    human  blood 'y  whether    accompanied- 

with  its  ferunty  or  dried* 

7.  Ttse  fpecific  gravity  of  fpirit  of  human  bloods 

8.  The  odoury  tafry  colour^  tranfparency^  and  confiflence  of  the  fpirit  of  hw^ 
man  blood* 

9.  The  folutive  power  of  the  fpirit  of  human  blood. 

1 0.  The  t injures  that  may  be  dravrn  with  fpirit  of  human  blood*^ 

M  •  The  coagulating  power  of  the  fpirit  of  human  blood* 

I X*  The  precipitating  power  of  thf  fpirit  of  human  klood:^  15;.  72». 


Experiments  and  Oijirvations 

i>K    :j2.  13*  7%^  affinity  between  Jfirit  of  hunum  bloody  ^^fr"^  chymicdl  pUs  and  vh 
La/  '^/'^'^oJ  «^«^  Jpirits. 

1 4-  The  relation  between  ffirit  of  human  blood  and  the  air. 

15.  The  hofitlity  of  ffirit  of  human  blood  with  acids,  whether  in  the  form  rf 
liquors y  or  of  fumes. 

16.  The  medicinal  virtues  of  ffirit  of  human  blood,  outwardly  affiled. 

1 7«  The  medicinal  virtues  of  ffirit  of  human  blood,  inwardly  ufed,  in  flemi^ 
pes,  head-achs,  coughs,  fivers,  tho  f curvy,  cachexies,  droffies,  fits  of  tbo 
mother.  Sec. 

1 8.  Particulars  omitted,  and  fromifcuous  ex^iments,  and  obfirvations,  concern^ 
ing  the  ffirit  of  human  bloods 

Ttifivirsl  Obferving  that  feveral  bodies,  whendifliUM  with  quick-lime,  afford 
wojffdiftiB'  liquors  different  from  thofe  they  would  have  yielded,  if  they  had 
2^  *****  been  diftill'd  either  for  ft,  or  with  fome  vul^r  addition,  we  took 
H^ed*  g^g  ounces  of  concreted,  but  not  dryM  human  blood,  and  having  mix* 

ed  it  with  an  equal  weight  of  quick-lime,  we  difiiird  it,  by  degrees  of 
fire,  in  a  retort  plac'd  in  land,  and  thereby  obtain'd  a  large  proportion  of 
a  reddifh  fpirituous  liquor,  not  confiderably  phlegmy,  together  with  Ibme 
oil,  very  fmall  in  quantity^  the  reft  being  probably  kept  back  by  the 
lime:  and  of  this  little  oil,  there  was  a  Imall  portion  that  funk  ia 
the  fpirit ;  the  reft  fwimming  upon  it. 

The  fpirit,  being  put  into  a  Imall  head  and  body,  was  let  in  a  di« 
geftive  furnace  to  reftify,  at  leifure,  with  a  very  gentle  heat,  and  the 
receiver  was  three  or  four  times  fliifted,  that  we  might  obferve  what 
difference  there  would  be  betivixt  the  fucceffive  portions  of  liquor. 
The  firft  that  came  over,  did  not  Imell  near  fo  rank  as  that  diftilfd 
fer  fe.  This  obfervation  belongs,  alfo,  to  the  three  or  four  fucceeding 
portions  of  liquor  :  probably,  becaule  the  lime  had  better  freed  the  fpi- 
rit of  the  firft  diftillation  from  the  fetid  oil  j  many  of  whofe  particles 
are  apt  imperceptibly  to  mix  with  it,  when  drawn  over  without  ad- 
dition. The  reflified  fpirit,  which  was  clear  and  colourlefs,  had  a  taft 
much  flronger  than  its  fmell  ^  for  a  finall  drop  of  it  upon  the  tongue, 
had  fomething  of  a  firynefs  that  was  furprizing,  and  lafted  longer  than 
one  would  wifh  ;  which  made  me  doubt,  whether  the  fpirituous  part 
of  the  blood  had  not  carried  up  with  it,  fome  of  the  firy  parts  of  the 
quick-lime:  whence  one  wou'd  expeft  lome  uncommon  effefts  from 
luch  a  fpirit,  which,  in  this  cafe,  would  be  enriched  with  a  kind  of 
volatalized  alkali-,  a  thing  much  defired  by  many  chymifts  and  phy- 
licians.  Upon  this  fufpicion,  we  dropt  a  little  of  it  into  a  ftrong  fo- 
lution  of  fublimate,  in  fair  water,  when  it  leemM,  at  the  firft  contaft,  to 
make  a  precipitate  a  little  enclining  to  yellow  ;  tho'  afterwards  the 
precipitate  appeared  white,  like  that  made  with  ordinary  volatile  li- 
quors of  an  urinous  nature. 

But  expefting  that  our  alkaline  fpirit  of  blood,  fo  I  call  it,  would 
have  fome  peculiar  qualities,  differing  from  the  Ipirit,  drawn  without 

ad- 
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addition  j  I  thought  ft^jj^  make  a  few  trials  with  it,  whofe  event  Medicine. 
Juftify'd  my  conjetlures.  For,  having  put  Ibme  of  it,  well  reftify'd,  «^^'^"  "" 
into  a  glafs  egg  with  a  flender  ueck,,  it  did  not  then  afford  any  vola- 
tile fait  in  a  dry  form;  (tho"*  afterwards,  by  another  trial,  we  ac 
length  obtained  a  little)  and  having  continued  the  trial  fomewhat 
obftinately,  we  found  the  fpirit,  by  the  aftion  of  the  fire,  to  have  be- 
come muddy. 

Having   mixed  another  portion  of  it  with  highly  rectified  ardent 
Ipirit,  and  kept  them  all  night  in  the  cold,    no  coagulation  enfued ; 
nor  could  we  perceive  any^  after  it  had  been  kept,  for  leveral  hours,  in 
a  moderate  heat.    But  the  mixture  acquired  a  yellow  colour,  and  let 
fall  a  pretty  deal  of  darkifii  powden 

We  put  to  another  parcel  of  our  fpirit,  jfbme  good  Ipirit  of  fait; 
but  tho'  they  fmoak'd  much  at  their  meeting,  yet  we  obferved  no 
noife,  nor  bubbles,  upon  their  mixture.  And  having  united  another 
portion  with  oil  of  vitriol ;  tho'  there  was  produced  a  very  great 
Imoke,  and  an  intenfe  degree  of  heat,  yet  there  was  no  vifible  ebulli** 
tion,  nor  any  noife,  or  bubbles  produced,  but  the  colour  of  the  oil 
of  vitriol  was  very  much  heightened ;  the  mixture  growing  almoft  red. 
From  thefe  and  the  like  phenomena  we  may  gather,  that  our 
alkalizate  fpirit  of  blood  differs,  in  feveral  particulars,  from  the 
fimple;  and  may,  probably,  be  Teiy  conliderable,  both  as  amedicine- 
and  a  menfiruum. 

We  took  two  ounces  of  tartar^  calcined  ta  whitenefs  by  an  equal 
weight  of  kindled  nitre,  and  mingled  this  alkali  with  two  ounces  of 
dry  d  human  blood,  in  powder.  This  mixture  being  difiilled  in  a 
retort,  in  a  fand  furnace,  made  it  appear  by  its  produQrions,  that  quick- 
lime, on  thele  occafions,  aSs  differently  upon  the  blood  from  other 
alkalies.  For  the  difiillation  wherein  lime  was  employed,  afforded 
BS  a  fpirit,  that,  before  reftification,  was  very  ftrong,  and  unaccompanied 
with  dry  fait;  but  the  calcination  of  nitre  and  tartar,  afforded  us,  at 
the  very  ftrft  diftillation,  a  fpirit  lefs  ftrong,  but  fo  much  volatile  fait 
as  covered  almoft  all  the  infide  of  the  receiver ;  and  tho'  the  ftrong 
faline  fpirit  of  blood,  made  with  quick'lime,  would  not  make  aa 
effervefcence  with  acid  fpirits,  yet  this  volatile  fait  readily  did,  upon 
the  affufion  of  fpirit   of  fait. 

Befidesthe  fixt  alkaline  addition,  with  which  I  diftilled  dry'd  human 
blood,  I  added  to  it  that  very  acid  one,  oil  of  vitriol;  for  1  had  found 
by  trial,  that  this  liquor  being  mixed  with  other  bodies,  particularly 
fome  belonging  to  the  animal  kingdom,  did,  in  an  odd  manner,  unite 
its  own  fubftance  with  them,  and  notably  diverfify  the  produfts  of 
the  diftillation.  We  put,  therefore,  upon  three  ounces  of  powder'd 
human  blood,  an  equal  weight  of  oil  of  vitriol,  and  left  them  for 
Ibme  time  together,  to  try  if  by  the  aflion  of  this  corrofive  men- 
ftruum,  a  heat  would  not  be  excited;  and,  accordingly,  we  found,, 
that  after  a  while,  the  mixture  grew  fenfibly  warm..   Then  we  removed* 

tl»r 
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Medicine,  the    retort  into  a    fand-furnace  *,    and   diliPvg  by  degrees  of  fire^ 


fbUgm 


we  had  a  fpirit   which  was   preceded  by  a  pretty  deal  of  phlegmy 

liquor,   of  an  odd  fulphureous  fmell,   but  furprizingly   firong    and 

lafting.    It  feemed  remarkable,  that,  notwithftanding  the  great  acidity 

of  oil  of  vitriol,  and  the  fixine  power  it  exercifes  on  many  bodies, 

wherewith  it  is  committed  to  diftillatiou,  our  experiment  alforded  ui 

a  confiderable  quantity  of  volatile  matter,  in  the  form  of  a  white  fait ; 

but  the  fmell  and  taft  of  It  were  very  uncommon. 

Whether  hn*      ^Y  what  I  have  yet  tried,  I  am  not  much  encouraged  to  expert  a 

mmnhl-dmMy  vinous,   or  ardent  fpirit  from  human  blood,    tho'  that  be  the  ufual 

^rd^Mih  produtl  of  fermentation  in  liquors  J  and  the  lefs,  becaule  I   am  not 

Uisom,0fpMt,  £yj.^  ^j^^^  there  is  any  fermentation,  truly  and  properly  fo  called,   in 

^^'^tfirftii  human  blood,  either  within  or  out  of  the  body  •,  having  never  found 

*pm.  any  thing  in  the  blood  or  urine,  which  convinced  me,  that  either  cf 

them  would  afford  an  ardent  fpirit. 

I  once  kept  human  blood  for  a  year  together,  in  a  glafs,  hermeti- 
cally clofed,  with  a  defign  to  try,  whether  any  fpirits  would  firft 
afcend  ;  but  when  the  blood  came  to  be  expofed  to  the  air,  the  fcent 
of  it  was  fo  offenfive,  that  we  were  obliged  to  have  it  hafiily  thrown 
away.  Another  time,  bavins  caufed  fbme  Iheeps  blood  to  be  digefted^ 
in  a  large  vial  hermetically  fealed ;  after  it  had  long  continued  in  the 
digeftive  furnace,  it,  upon  a  fudden,  broke  with  a  furprizing  noife,  and 
blew  off  the  long  neck  of  the  vial.  Two  or  three  like  mifchances  I 
had,  in  attempts  made  on  human  blood.  But  this  ill  fuccefs  did  not 
hinder  me  from  attempting  fomething  of  the  like  kind  j  and  looking 
upon  the  ferum  of  the  blood,  as  the  likelieft  part  of  it  to  concur  to 
a  proper  fermentation,  we  put  to  Ibme  ounces  of  it,  about  a  fourth 
part  of  raifins  well  bruiled,  and  kept  them  in  a  glals,  whereof  a 
confiderable  part  was  left  empty  j  and  having  clofed  the  ve/Iel, 
we  fet  it  ill  a  warm  room-,  and  within  a  few  days  the  raifins 
began  to  emerge,  and  afterwards  continued  to  float ;  and  there  was 
produced  a  coitQderable  quantity  of  permanent  and  fpringy  air.  Which 
phenomena  (eemed  plainly  to  argue,  that  there  had  been  fome  degree 
of  fermentation  produced  in  the  mixture  ;  yet  when  we  came  to 
diftil  the  lerum,  thus  alter'd,  tho'  it  did  not  fmell  as  if  it  had  putre- 
fied, yet  the  liquor  that  firft  afcended,  even  with  a  gentle  heat,  did 
not  taft  or  fmell  like  a  vinous  fpirit;  tho'  it  differed  from  meer 
phlegm.  I,  Hkewife,  tried,  with  the  ferous  part  of  the  blood,  whether 
it  would  by  digeftion,  or  putrefaftion,  be  fo  opened,  as,  when  diftill'd, 
to  let  the  fpirit  afcend  before  the  phlegm  •,  and  having  kept  a  quan- 
tity of  this  ferum  above  four  times  as  long  as  is  fufficient  to  make 
urine,  in  diftillation,  part  with  its  fpirit  before  its  phlegm,  we  diftilJ'd 
it  with  a  very  gentle  fire,  that  few  or  none  befides  the  fugitive  parts, 
might  at  firft  afcend.  But  we  found  the  liquor  that  came  over,  to 
have  but  little  ftren^th,  either  as  to  fmell  or  taft  •,  nor  did  ic  readily 
turn  lyrup  of  violets  green,  tho'  after  ibme  hours  ftanding   together, 
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it  would  \  yet  as  a  volatile  alkali,  it  prefently  turned  a  ftrOng  folution.  Medicine. 
made  of  common  lublimate  in  tair  water,  into  a  white,  opake,  and  ^i^y'V^V-^ 
almoft  milky   liquor. 

What  has  hitherto  occurred  to  me,  inclines  me  to  think,  that  the    P^ether  fit- 
fpirit  of  human  blood  is  totally  composed  of  volatile  fait  and  phlegm,  ^'^^  ^I he^ni 
tho'  not,  perhaps,  pure  and  unmixed ;    for  when  the   I'pirit,  volatile  ^l]^^  ^^  t^^ 
fait,  and  oil,  are  ieparated  from  it  by  diftillation  and  fublimation,  as  ^UtiU  fah 
far  as  is  ufual    in  chymical  preparations  of  volatile  alkalies,    the  re*  and  phlegm  tf 
maining  liquor,  which  paffesfor  phlegm,  will  yet  be  impregnated  with  ^^^^^* 
Ibme  particles  of  oil,  and  lometimes  a  few  of  volatile  fait,  that  are 
too  miaute  to  be  diftinguilhable  by  the  naked  eye.     But  whether  fre* 
quent  reftifications  may    lb  accurately    feparate   thefe   heterogeneous 
parts,  as  perfeftly  to  free  the  aqueous  ones  from  them,  and  thereby 
reduce  the  phlegm  to  fimple,   or  elementary  water,  I  leave  undeter* 
mined.    And  the  rather,  becaufe,  by.  frequent  diftillations,  fome  par- 
ticles of  the  fire  may,  poffibly,   from  time  to  time,  fubftantially  be 
affociated  with  thofe  of  the  liquor  j  and  even  in  the  firft  diftillation 
of  human  blood,  the  fire  may  have  either  feparated,  or  produced  a 
Hauor,  that,  tho'  almoft  ftrengthlels,  and  not  juftly  referable  to  any 
or  the  received  principles,   or  ingredients,  oil,  lalt,  and  earth,  is  not 
yet  phlegm,  truly  fo  callM,  but  a  neutral  liquor,  which  woods,  and 
many  other  bodies,  aiford  by  diftillation^    that  is  neither  acid,   nor 
alkalizate,  nor  true  phlegm. 

But  as  a  compofition  may  be  difcovered,  perhaps  better  by  pro- 
ducing, than  by  refolving  it  •,  we  di^Tolved  in  diftill'd  water  as  much 
volatile  fait  of  human  blood,  as  the  liquor  would  take  up ;  and  then  • 
having  carefully  diftilled  it  in  a  conveniently  Ihaped  velfel,  with  a 
regulated  degree  of  heat,  the  diftillation  afforded  us  a  liquor,  that, 
by  its  fmell,  taft,  and  operations,  appeared  to  be  a  good  brisk  fpirit 
of  human  blood.  And  this  experiment  was  repeated  with  the  like 
fuccefs.  ^ 

'Tis  well  known,  that  of  late,  faline  fpirits  obtained  by  diftillation,    ThefpeclnC 
have  been  obferved  to  be  of  two  forts-,   the  faline  fpirits  that  ^rcend-^^"*'  ^^^^ 
in  diftillation,  are  fome  of  them  acid  in  taft  ;  as  fpirit  of  nitre,  fpirit  y(,y/^'/^;.^^,^ 
of  vitriol,  c^r.  and  fome  have  tafts  like  common  lalt,  or  like  lixiviate  akit.         _ 
(alts;    but  their  difference  is  greater  in  their    operations  than   their 
tafts  ^    for  being  put  together,  there  will  prefently  enfue  a  manifeft 
conflia  between  them,  and  ufually  the  one  will  precipitate  the  bodies 
that  the  other  hath  diffolved.    'Tis  neceffary  to  add,  that  among  the 
falts  called   alkalies,   fome  are  fixM    in  confiderable   degrees  of  fire, 
and  others  notj  for  which  reafon  many  modern  chymifts  and  phy^ 
ficians,   who   take  acid    and  alkali   for  the  true  principles  of  mix'd 
bodies,  call  the  one  fixM,  and  the  other  volatile  alkalies-    And  fince 
the  names  fix'd  alkalies,  and  volatile,  are  now  much  in  requeft,  I  fhali 
fometimes  ufethem  in  the  vulgar  acceptation. 

Vol.  m.  PPP  This 
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Medicine*      This  being  premised,  I  fay,  the  fpirit  of  human  blood-  is  to  be  re- 
V^^fV"%j  ferred  to  that  Ipeicies  of  faline  bodies ;  becaufe  tho'  the  fpirit  of  blood 

be  a  liquor,  yet  its  more  efficacious  operations  feem  totally  to  depend 
upon  the  fugitive  fait  wherewith  it  abounds.    We  know,  that  lome 
volatile  falts,  which  rife  even  in  a  dry  form,  may  not  be  of  an  alkar 
lizate,  but  acid  nature  ^    and  not  only  Helmont  and  his  difciples,  but 
a.  great  part    of  the  modern  chymiils  and  phyficians,   alfb,  alcribe 
digeftion  to  an  acid  ferment,   or  menfiruum  in  the  ftomach  ^  whence 
it  ihould  feem,.  that  acidcorpufcles  may  pafs  into  themafsof  bloody 
and  impregnate  it.     But  nocwithflandin^   this,  the  fpirit  of  human 
Uood  is  manifeftly.  r^erable  to. that  clals,  which  many  c^U  volatile 
alkalies  (and  I  ofcen  term  urinous  fpirits)  ^   for  I  find  fpirit  of  blood 
capable  of  effefting  thole  things,  the  performance  of  which  has  been 
Ipok'd  00^  almofl  ever  fince  I  propofed  them,   as  the  touch-iione  to 
k;iow  volatile  alkalies,  and  diftinguiih.  them  from  the  other  forts  of 
faline  bodies  ^   for  it  will  make   a  great  conflift  witK  acid  fpirits^  as 
fpirit  of  falt^  Atfinfortis^  Ac.    it  immediately  turns  fymp  of  violets, 
ipto  a  fair  greeny  'twill  precipitate  a  folution  of  fublimate,  in  common. 
water,  into  a. white  powdery  and^  infhort,  produce  thofe  other  efEefts 
that  may  be  expelled  from  true  volatile  alkalies. 

If,  indeed,  I. were  fure,  digeftion  was  performed  by  an  acid  ferment 
or  juice,  whencefoever  the  flomach  is  furniiU'd  with  it,  I  ihould  fufpe^b 
that  fome  acid  particles  may  be  mixed  with  the  blood.  But  that 
would  not  hinder  me  from  referring  the  fpirit  of  human  blood  to 
volatile  alkalies  •,  becaufe  fo  few  acid  particles  would  be  either  deflroy'd. 
by  the  alkalizate  ones,  that  lb  abound  in  the  fpirit  j  or  at  leafl  thefe 
would  be  fo  very  predominant,  as  might  well  allow  us  to  give  their 
denomination  to  the  mixture*  Thus,  iif  a  few  drops  of  fpirit  of  vine- 
gar were  mixed  with  fbme  pints  of  fiale  urine,  they  would  either  be. 
deprived  of  their  acidity,  by  fome  corpufcles  of  a  contrary  nature, 
that  they  meet  with  in  the  liquor ;  or  be  fb  obfcured  and  over- 
powered by  the^  fugitive  falts  it  abounds  with,  that  the  acid  parti-., 
cles  would  not  hinder  the  fpirituous  liquor,  drawn  from  the  mixture  by 
diftillation,  to  be  juflly  referable  to  the  clafs  of  volatile  urinous  falts* 
Wbiihtr  it  It  feems  hard  to  determine,  whether  there  be^  any  difference  betwixt 
djg'crs  from  the  fpirit  of  human  blood,  and  other  volatile  alkalies^  becaufe  twa 
Jpirit  of  urine,  bodies  may  agree  in  many  qualities,    and,  perhaps,   in  all  the   mofi 

T'^'l^^^lkMliu  ^^^^^^s  i  ^"^  y^t  ^"  ^ome  third  body,  or  in  fome  cafes,  manifeft  diflinft 

^"' '  *  powers,  and  have  their  peculiar  operations. 

But  there  may  be  a  great  difference  between  volatile  falts  and 
fpiriis,  as  they  are  ordinarily  prepared  for  medicinal  ufe?,  aiKi  as  by- 
repeated  reftifications,  and  other  ways  of  depuration,  they  may  be 
brought  to  a  greater  fimplicicy  or  purity.  And  whether  the  fpirit  of 
human  blood,  and  other  liquors  abounding,  like  it,  in  voh-tile  alkalies, 
reduced  to  as  great  a  purity,  as  they  can,  by  art,  be  brought  tOy 
would   be  altogether   alike    in    their   nature   and    Qualities,   or   no  • 
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yet,  if  we  confiderthem  in  thatftate,  wherein  they  are  thought  pure  Medici  Nfi» 
enough  for  mediciwal  ufes,  and,  accordingly^  are  employed  by  pnyfi-  K^/f^/"^^^ 
cians  and  chymifts;  there  is,  very  probably,  Ibme  difference  between 
the  fpirit  of  human  blood,  and  other  volatile  alkalies-,  and  parti- 
cularly thole  afforded  by  urine,  and  by  hartlhorn.  For  tho%  to  me, 
the  bad  fmells  of  all  thele  liquors,  feem  to  be  much  alike,  yet  feveral 
ladies,  and  thofe  of  very  different  ages,  affirm,  they  find  a  manifeft 
difference  between  thele  fmells,  and  abhor  the  odour  of  fpirit  of  blood, 
tho'  they  will,  with  pleafure,  long  hold  their  nofes  over  the  fpirit  of 
hartlhorn,  and  even  that  of  faUarmoniac  ^  and  affirm  themlelves  to  be 
much  refrelhed  by  it.  And  tho'  with  fpirit  of  urine,  or  faUarmoniac^ 
joined  in  a  due  proportion  with  fpirit  of  lalt,  I  have  ufually  been 
able  to  make  a  fiilt,  that  ihoots  into  the  peculiar  figure  of  fal-armo« 
niac  ;  a  figure  very  different  from  that  of  lea-falt,  nitre,  &c.  yet  I  have 
ieldom,  if  ever,  obtained  a  fait  of  that  fhape,  by  the  mixture  of  the 
fpirit  of  human  blood,  with  that  of  common  lalt  ^  for  tho'  their  faline 
corpulcles,  upon  the  evaporation  of  the  fuperlluous  moifhire,  would 
coagulate  together,  yet  the  concretion  feem'd  confuted  ^  and  either  all, 
or  a  ^reat  part  of  it,  was  defiitute  of  that  neat  and  diiHnft  fhape,  I 
had  leveral  times  oblerved  in  concretions,  made  by  the  mixture  oi  the 
fpirit  of  lea-falt  with  urinous  Ipirits.  And  as  to  the  medicinal  virtues 
of  fpirit  of  blood,  Helmont  tells  us,  there  is  a  confiderable  difference 
between  the  fpirit  of  human  blood,  and  that  of  urine;  fince,  according 
to  him,  the  fpirit  of  human  blood  cures  epilepfies  \  a  thing  the  fpirit 
of  urine  will  not  do. 

Tis  not  eafy  to  determine  the  exaft  proportion  of  that  liquor,  which,    7U  qgmitf 


when  by  diftillation  obtained  from  human  blood,  the  chymifts  call,  ^  ff^^^t 

its  fpirit,  with  regard  to  the  other  principles,  or  ingredients,  whereof  „^^i^^  ^^^ 

the  blood  confifls.    For  fome  mens  blood  may  be  much  more  phlegmy  tm^gmU 

or  ferous,  than  that  of  others  j  which  itielf  may  be  more  or  lefs  fpi-  witbitsji 

rituous,   according  to  the  complexion,  age,  lex,  &c.  of  the  perfon.  •»'^'*^ 

But  twelve  ounces  of  healthy  human  blood,  afforded  us  feven  ounces 

and  an  half  of  phlegm ;  and,  conlequently,  about  four  ounces  and  an 

half  of  dry  matten     And  having  committed  to  diftillation,  in  a  retort, 

and  a  fand  furnace,  feven  ounces  of  well  dry'd  blood,  we  obtained  about 

feven  drams  of  fpirit  •,  to  which,  tho'  it  were  not  rectified,  that  name 

may  well  be    given,    becaufe   it  was  fo  very  rich  in  fpirituous  and 

faline  parts,  that  it  left  in  the  receiver,  and  in  the  containing  vial,  a 

large  quantity  of  volatile  lalt  undilTolved  ^  which  a  phlegmy  liquor 

would  not  have  done :  and  if  fpirit  of  blood  be  only  fait  and  phlegm 

united,  we  may  well  fuppofe,  that  human  blood  yields  a  far  greater 

proportion  of  fpirit  than  this ;   fince  from   the  feven  ounces  of  our 

dry'd  blood,  we  obtained  about  five  drams  of  volatile  fait ;   which,  if 

we  had,  by  diftillation,  united  with  a  fit  quantity  of  phlegm,  would, 

probably,  have  afforded  us  near  two  ounces  more,  of  a  liquor  deferving 

the  mrciQ  of  fpirit. 

P  p  p  2  I  found. 
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Mfdicine.  I  found  that  a  compact  body,  weighing  fifty* eight  grains,  in  the 
L^^/"^^  air,  arid  in  water  fix  grains,  and  three  fourths,  weighed  in  rectified  ipi« 
Theconfiftenci  ric  of  human  blood  but  five  grains,  and  one  fourth.  And  notwithiland^. 
^Mvhyrftbt  ^"8  ^h^  volatihty  of  our  Ipirit  of  blood,  I  found  that  a  large  piece  of 
ffirit  of  bu'  amber,  being  put  into  it,  did  not  fall  to  the  bottom  of  the  liquor,  but 
n^nbl^i.      kept  floating  at  the  uppers  part  of  it.j  and  if  plungM .  ii^to  it,^  would 

emerge^ 

Oqe  might  expefl:  a  xnanrfeft  degree  of  tenacity/  in  the  rpiritof  htu 

man  blood,,  bejcaule,  among  many  modern  chy mifls,  it paifes  for  an  zU 

kali^  and  we  know  that  feveral  other  alkalizate  liquojrs,.  as  oil  oftar-^ 

tar  fer  deliquiutttj  fixed  nitre  refolv'd  the  fame  way,  folution  of  pot>». 

a/hes,  c^c.  are  lenfibly  unftuous,  and  but  languidly  fluid  ^  yet  I  did 

not  oblerve,  that  fome  reftified  fpirit  of  human  blood,  tried  between 

my  fingers,  did  feel  more  un6luousthan  common  water.    Andasthoie 

w.ho  iell  brandy,,  or  fpiritof  wine,  ufually  ihake  it,  til)  it  afford  fbme 

frotli,  and  then  by.  the.  ftay  this  makes  oa  the  furface,  judge  of  the. 

tenacity,  or  tenuity,  of  the  liquor  ^.efleeming  that  to  be.the  mofl.  um 

ftuous,  whereon  the  bubbles  makie  the  longefl-  fhy,  and  c  cmttri  \  -1 

thought  fit,  by.  the- fame  method^  to  examine  fpirit  of  human  bloody 

and  fouiid,   that  the  froth  would  lafl  very  little  oa  the  furface  of  it ) 

the  bubbles  breaking  or  vanifljing,.  almoft  as  fuddenty  as  if  the  liquoi^ 

h^d  been  good  fpirit  of  wine.    I,   likewife,   obferved,  that  when   I 

warily   let  fall    of  our  well  redified  ipirit  of  blood  upon  fome  othev 

body,  it   feemed  that  the  fijigle  drops   w£re  manifeftly  fmaller  than 

thofe  of  water,  and  of  feveral  other  liquors,  would  have  been. 

hi  fuhtilHj/i      Becaufe  it  may  be  of  fome  importance,  to  know  how  fiibtile  the  aftive 

€iJ4amnii$j. }  parts  of  fpirit  of.  human  blood  are,  and  how  difpofed  or  fitted  to  di£^ 

/  perfe  or  diffufe  themfelves  through  other  liquors  of  convenient  tex^ 

tures  V  we  fo  prepared,  common  water  by  inrufions,  mad^e  in  it  with-* 

out  heat,  that  by  putting  one:  fingledrop  of  our  reftified  fpirit  of  hu-? 

man  blood  into  four  ounce8,;and  four  fcruples  oi  the  prepared  water,  and 

lightly   iliaking  the  vial,  there  appeared  through  the  liquor  a  mani* 

fefl  colour,  whereof  no  degree  at  all  was  difcernible  in  it  juft  before  i 

which  fufficiently  argues  a  wonderful  fubtilty   of  parts  in    the  fpirit 

we  employ'd  i  fince  a  fingle  drop  of  it  could  difperfe  its  corpulcles 

through,  and  unite  with  two  thoufand  times  as  much  watery  and  yet 

retain  fo  muchaftivity,  as  to  make  their  prefence  not  only  fenfibiei 

but  confpicuous,  by  a  manifeft  change  of  colour  which  they  produced^ 

This  computation,  indeed,   is  made,  upon  fuppofition,  that  a  drop  oF 

water   weighs  about  a  grain,   and  that  a  drop  of  our- fpirit  of  blood 

was  of  the  fame  weight  with  a  drop  of  water. 

The  former  fuppolkion  is  commonly  made  •,  and  tho'  I  have  not; 
found  it  to  be  exaftly  true;  (for  a  drop  of  water  weighs  more  than  a 
grain*,)  yet  this  diffexence  is  much  more  than  recompenled  by  that  we* 
found  between  the. weight,  of  a  drop  qf  watec,  and  the  weight  of  one 
q]  fpirit  of  human  blood.    For  having,  in  a  very   good,  balance,   lc%, 

''  '  faU 
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faH  ten  drops  of  common  water,  and  as  many  of  our  rcftified  fpirit  of  Mbdicine. 
human  blood,  we  found,  as  we  might  well  e sped,  that  a  drop  of  the  L.^^'^V*^^  ' 
Ipirir,  as  ic  was  manifelUy  lefs,  lb  it  was  far  lighter  than  a  drop  of 
water  \  whence  the  whole  ten  drops  did  not  amount  to  four  grains  •,  io  - 
that   we  may   fafely  judge  the  drop  of  fpirit  to  have  m^nifeftly  diF- 
fufed  It  felf,  and  afted  upon  above  four  thouland  times  fo  much  water 
in  weight,  (and  perhaps  in  bulk  too  ^)  fince,  indeed,  the  proportion  ex- 
tended a  conliderable  way  towards  that  of  one  to  five  thoufand  ;  and 
may,  therefore,  be  faid  to  be  as  that  of  one  to  between  four  and  five 
thoufand.    And  yet  a  confiderable  part  of  the  fingle  drop  1  employed 
was  phlegm,  ufelefs  to  the- change  produced^  the  effect  being  wholly 
due  to  the  faline  fpirit  of  the  little  fingle  drop. 

The  fpirit  of  human  blood  is,  with  regard  to  fome  liquors,  poten-   jtsieMti§nd^t 
tially  cold,  finceit  refrigerates  themj  and  in  reference  to  others,  po-  ^•idmfs. 
tentially  hot  j   fince  being  mix'd  with  them,   the  mixture    becomes 
actually  hot. 

hito  a  flender  cylindrical  glafs  we  put  the^lower  part  of  an  herme* 
tically  fealed  thermometer^  and  into  the  fame  glafs  poured  as  much 
moderately  ftrong  fpirit  or  blood,  as  would  cover  the  ball  of  the  ther- 
mometer; when,  dropping  on  this  liquor  fome  good  fpirit.  of' fait, 
there  was  produced  a  conflift,  accompanied  with  noife,  bubbles,  and  a 
heat,  that  fuddenly  made  the  fpirit  of  wine  afcend  above  two^  inches 
and  a  half.  This  experiment  is  the  more  confiderable,  becaufe  there 
are  many  volatile  alkalies  that,  being  confounded  with  acid  fpirits,  , 
tho'  they  feem  to  make  a  true  effervefcence,  yet  really  produce  a  no- 
table degree  of  coldnefs.  And  tho*  I  have,  (everal  times,  found,  that 
the  fpirit  of  verdigreafe  would,  with  volatile  felt  of  fal-armoniac,  pr 
of  urine,  produce  a  feeming  effervefcence,  but  a  real  coldnefs ;  this 
fpirit  of  verdigreafe,  being  mix'd  in  the  forefaid  fmall  cylindrical  glafs,  . 
with  but  moderately  ftrong  fpirit  of  blood,  did  not  only  produce  a 
hiifing  noife,  and  numerous  bubbles,^  but  an  aQual  heat,^  whereby  the 
fpirit  of  wine  in  the  thermometer  was  made  quickly  to  alcend  above 
an  inch  and  a  half  ;  tho'  the  liquors  employed  amounted  not,  both  to- 
gether, to  two  fpoonfuls. 

Having  into  a  wide-mouth'd  glaft  put  as  much  Ipirit  of  blood,  as 
would  more  than  cover  the  ball  of  a  fmall  leal'd  weather-gla fs,  and 
fuffered  this  inftrument  to  ftay  there  a  while,  that  the  ambient  liquor  and 
the  included  might  be  reduced  to  the  fame  temper,  as  to  heat  and 
cold  ;  we  poured  on  fome  fpirit  of  verdigreafe  made  fer  /r,  and  ob- 
ferved,  that  tho'  thts  fpirit,  with  fome  other  volatile  faline  liquors, 
had  a  very  ditfering  operatfon,  yet  working  with  oUr  fpirit  of  blood, 
with  which  it  made  a  conflift  and  excited  bubbles,  there  was  produ- 
ced in  the  mixture  a  degree  of  warmth,  fenfible  on  the  outfide  of  the 
glafs  ^  butit  was  much  more  fenfible  in  the  thermometer,  the  liquor 
whereof  afcended  .to  a  confiderable  height  above  the  -former  ftatioh, 

tc«  - 
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Mbdic'NE.  towards  whicfa^  when  the  confil^l  of  the  two  liquors  was  ovar,  it  be^ 
K^i/^/^^J  gan,  tho'  flovvly,  to  return. 

Since  feveral  lalts,  both  volatile  and  fixed^  being  powderM  and  put  into 
water^  will^  wliilft  they  are  diffolving,  lenfibly  refrigorate  it  ^  and  on 
the  other  fide,  iince  fome  very  liibtileipirit,  adually  cold^  being  put  into 
*  cold  watefy  will  quickly  produce  in  it  a  fenfible  warmth,  I  thought  pro- 

per to  try,  what  the  fpirit  of  human  blood  would  do,  when  em^ 
ployM  after  the  lame  manner.    Having,  therefore,  placed  a  fealed  ther- 
mometer in  an  open  mouthM  glafs,  furniihed  with   as  much  diftilfd 
water  as  would  cover  the  ball  of  the  iaftrument,  we  left  it  there  ft»r 
a  while,  to  bring  the  internal  liquor  and  the  external  to  the  fame  degree 
of  coldnefs:    then  we  poured  upon  the  immerfed  ball  two  or  three 
fpoonfuls  of  fpirit  ot  human  blood,  but  perceived  no  alteration  in  the 
thermometer,  unlefs  the  fpirit  of  wine  in  the  fiem   fubfided  a  very 
little. 
its  Mutive     ^^^  ^^^^  crude  copper,  in  filings,  and  having  poured  on  it  ibme 
f%wir,  ^nd     highly  redified  fpirit  of  human  blood,  we  fhook  them  together,  and 
ksifsmic  vir'  in  about  a  quarter  of  an  hour,  or  lefs,  perceived  the  menftruum  to 
^^*  look  a  little  bluiih ;  and  this  colour  grew  gradually  higher,  till  after 

fbme  hours  the  menftruum  had  difTolved  copper  enough  to  make  it 
deeply  blue.  In  fbme  circumftances  the  fpirit  of  blood  has  a  ftir- 
prizingly  fudden  operation  upon  copper.  For  having  made  a  coined 
piece  of  that  metal  clean  and  bright,  and  put  a  drop  or  two  of  our 
fpirit  upon  it;  within  about  half  a  minute,  the  verge  of  themoiflened 
part  of  the  furface  appeared  bluiih,  and  prelently  after,  the  refl  of 
the  wetted  part  acquired  a  fine  azure  colour. 

We  alfo  took  filings  of  zink,  or  fpelter,  and  having  poured  on  them 
very  well  reftified  fpirit  of  blood,  we  obferved,  that,  even  in  the  cold, 
it  quickly  began  to  work  manifeftly,  tho'  not  vigoroufly  thereon.  But 
being  aflifled  with  a  little  heat,  it  difTolved  the  zink  briskly,  and  not 
without  producing  numerous  bubbles. 

I  took  a  piece  of  coagulated  blood,  but  not  dry'd,  foraewhat  bigger 
than  a  large  pea,  and  cut  from  the  lower  part  of  the  lump,  that  it  might 
be  black.  This  clot  we  put  into  a  flender  vial  of  clear  glafs,  that 
the  colour  might  the  better  be  difcerned,  and  then  poured  upon  it  a 
little  reftified  fpirit  of  human  blood,  and  fhook  the  glafs  a  little  ^ 
whereupon  the  colour  of,  at  leaft,  the  fuperficial  part  of  the  blood, 
was,  in  an  inflant,  manifeflly  changed;  the  blacknefs  quite  difappear- 
ing,  and  being  lucceeded  by  a  very  florid  colour,  like  that  of  fine  fear- 
let.  The  liquor,  alio,  was  tinged,  but  not  with  near  ib  deep  or  fb 
fair  a  red;  and  by  the  little  bubbles,  which,  from  time  to  time, 
paft  out  ot  the  clot,  it  feemed  to  work  fomewhat  like  a  menflruum. 
Yet  foon  after,  coming  to  look  upon  this  lump  of  blood  again,  I  found 
it  to  have  much  degenerated  from  its  natural  colour,  to  one  lefs  fair 
and  more  dark. 
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We  took  alfo  another  clot  of  bloody  like  the  former,  only  one  part  Mediciki* 
ef  it,  which  had  lain  next  the  air,  was  not  black ;  and  having,  in  a  vial  ^w^^^"^KJi 
like  the  former,  poured  on  it  fbme  Ipirit  of  blood,  taken  out  of  the 
fame  vial,  whence  I  took  the  firft  parcel,   the  reddifli  colour  feemed 
prefently  to  be  much  improved,   and  made  more  fair,  and  like  true  ♦ 

Icarlet.    But  the  black  was  not  aboliihed,  but  changed  dark  and  dirty. 

Twelve  drams  of  human  blood  were  put  up  into  a  bolt- head,,  with 
two  drams  of  fpirit  of  human  blood  ^  and  after  they  had  flood  toge- 
ther for  above  twelve  months,  they  appeared,  through  the  glafs,  of  a 
fee  florid  colour,  and  feemed  to  be  little  lefs  than  totally  fluid.  And^, 
iiideed,  when  we  came  to  open  the  veffel,  which  was  carefully  ftopt 
with  a  good  cork,  and  hard  fealing  wax,  we  found  no  ill  fcent,  or 
other  fign  of  putrefadion  in  the  mixture,  and  but  a  very  imall  por- 
tion of  blood  lightly  clotted  at  the  bottom  •,  fo  that  the  fpirit  of 
human  blood  feems  to  have  a  great  embalnciing  virtue ;  fince  it  was 
able  for  fo  long  and  la  well  to  preserve  fix  times  its  weight,  of  a 
body  fo  apt  to  concrete  and  putrefie,  as  human  blood  is  known  to  ^ 
bej  and,  probably,  would  have  preferved  it  much  longer,  if  we  had 
thought  iit  tov  profecute  the  experiment.  Upon  diftilling  this  mix- 
ture with  a  very  gentle  heat,  the  firft  liquor  that  afcended  was  not; 
a  Ipirit,  but  a  kind  of  phlegm  ^  tho'  afterwards  there  came  up,^  .befides 
a fpirituous  liquor,  a  volatile  fait,  in  a  dry  form. 

We  took  a^clot  of  human  blood,  of  the  bignefs  of  a    bean,    and: 
having  put  it  into  a  vial,  fo  that  the  part  which  before  was  contiguous- 
to  the  air,  was  now  the  undermofi  j  and  the  other,  which  was  blackifh, 
lay  now  the  uppermoft ;    we  immediately  poured    upon,  it    as  much 
Ipirit  of  human  blood,   as  was  more  than  lufficient  to  cover  it;  and 
jprceived,  th«t  the  contaft  thereof  prefently  began  to  leflen  the  black- 
nefs  of  the  furface  of  the  blood,  and  bring  it  to  a  confiderable  degree 
of  floridnefs :  and  to  try  whether  that  would  continue,  weftopp'd  the  - 
vial,  and  fet  it  by  till  next  morning,  when  looking  upon  it,  we  found  . 
the  fuperficial  colour  not  to  be  black,  but  ftill  red. 

Upon  the  powder  of  dryM  human  blood,  we  put,  iri  a  fmall  vial,  , 
Ibme  of  the  refbified  Ipirit  of  human  blood,  which  quickly  diifolved 
part  of  it,  and  acquired  a  deep,  and  plealant  colour  :  but  highly  refll- 
fied  fpirit  of  wine  being  put  upon  fome  of  the  fame  powder,  in  a  like 
glafs,  did  not  in  many  hours  acquire  any  manifeft  tinQure  •,   and  got 
but  a  pale  yellow  one,  even  after  having  been  for  a  longer  time  kept 
ill  a  moderate  heat !  yet  common  water  being  put  upon  another  portion  . 
of  the  fame  powder,  quickly  appeared,  by  the  colour  it  acquired,  to  • 
have  difTolv'd  a  pretty  deal  of  it. 

Some  of  our  fpirit  of  human  blood,  being  put  upon  two  parcels  of 
curious  viiriol,  that  I  had  as  a  rarity  from  the  Eafl- Indies y  one  whereof 
was  ill  lumps,  and  the  other  beaten  to  powder;  the  liquor  being  able 
to  dilfolve  the  former  but  flovvly,  made  little  or  no  froth;    but  the  • 
Ipirit  upon  the  latter,  vvarking  haftily^  produced  a  manifeft  .one.  .And  ' 
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.vIedicine.  the  (bUitions  made  of  both  parcels,  were  of  a  deeper  and  more  lovely 
S^^^y'^^^J  blue,  than  the  mineral  it  felf.    Nor  did  I  obferve  in  them  any  pre- 
cipitate of  a  dark  colour,  as  I  have  dozie  upon  the  mixture  of  fpirit 
of  urine,  and  ordinary  vitriol. 

On  frelh  filings  of  iron,  we  poured  forae  of  our  fpirit,  and 
having  kept  them  a  while  together  in  digeftion,  we  found  that  the 
liquor  had  wrought  on  the  mecal,  and  produced  a  coniiderable  quantity 
of  a  light  fubftance,  in  colour  almoft  like  the  CrocuSy  but  fomething  paler. 
There  alio  appeared  in  the  liquor  many  thin  plates,  like  a  kind  of 
Terra  foliata^  which  after  a  very  flight  agitation,  being  held  againft 
the  fuu-beams,  exhibited  the  colours  of  the  rain-bow,  in  a  very  vivid 
and  furprizing  manner :  but  I  did  not  perceive  that  the  taft  of  the 
liquor  was  confiderable  ferruginous. 

Having  with  a  clean  pen  drawn  fome  letters  upon  white  paper, 
with  Ipirit  of  human  blood,  and,  as  loon  as  'twas  dry,  mov'd  the 
unwritten  iide  over  the  flame  of  a  candle  ^  we  found  that  this  liquor 
xnay  be  employed  as  an  invifible  ink  ^  and  it  leemed  to  be  fomewhat 
better  than  thofe  afforded  by  ferum  and  urine. 
Whst  tin-'       Spirit  of  blood  being  put  upon  EngUfh  laffron,  foon  acquired  a  fine 

Buns  m»y  be  yellow  colour. 

f^yiuH^         The  fame  put  upon  powder'd  turmeric,    did,  in  the  cold,  extraft 
kllid?  *'"'*  ^^^^  ^t  ^  lovely  tinfture,  like  a  rich  folution  of  gold  •,  which,  pro- 
bably,  may  prove   a  good  deobftruent  medicine,   particularly  in  the 
jaundice. 

Upon  fine  powder  of  human  blood,  we  put  fome  moderately  ftrong 
fpirit  of  the  fame  fubjefl:,  on  which  the  liquor  began  very  foon  to 
colour  it  (elf,  even  ia  the  cold  ^  and  within  no  long  time  after,  ap- 
peared as  red  as  ordinary  French  claret.  This  extrail  made  me 
lufpeft,  that  the  phlegm,  which  was  not  carefully  feparated  from  the 
fpirit  1  then  employed,  might  haften  the  colouration  of  the  menftruum. 
For  which  reafon,  1  put  upon  another  portion  of  the  fame  powder, 
fome  reftified  fpirit  of  blood,  (b  well  dephlegmed,  that  it  would  not 
diffolve  a  grain  of  the  volatile  fait  of  blood  ^  and  found  that  this 
menftruum  did  not  any  thing  near  fo  foon  draw  a  tinfture,  as  the 
other  had  done  \  for  after  feveral  hours,  the  colour  it  had  obtained 
was  but  brown  ;  the',  after  fome  hours  more,  the  colour  appeared  to 
be  heightened  into  a  rednefs ;  yet  manifeftly  inferiour  to  that  of  the 
phlegmy  fpirit,  whereto  it  did,  however,  in  a  longer  time  grow  almoft 
equal.  By  this  means  we  may  not  only  difguize  the  fpirit  of  blood, 
but  impregnate  it  with  the  finer  parts  of  the  unanalyzed  folid  body, 
wliich  may,  poflibly,  make  the  fpirit  a  remedy  more  proper  for  fome 
d^Teafes,  or  conftitutions:  and  this  medicine  I  fometimes  call  the  entire 
tliiihire  of  human  blood. 

But   to  ihew  that  the  fpirit  of  human  blood    may  extrafl:  tinftures 
outof  Ibme  of  the  hardeft  bodies,  I  made  the  following  experiment. 

^  We 
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We  took  fome  choice  filings  of  fteel,  and  having  put  them  into  MfiDicmi. 
a  fmall  glafs-egg,  wepoured  on  them  fome  highly  reftified  fpirit  of  blood,  \,,^^\/''*^^ 
and  kept  them  all  night  in  digeftioii  with  a  moderate  heat.  The  next 
day  we  found  the  menftruum  turn'd  of  a  deep  brownilh  red  colour  j 
and  fome  of  the  filings,  that  chanced  to  flick  to  the  fides  of  the  glafs, 
feemed  to  have  been,  either  by  exhalations  from  the  menftruum,  or, 
perhaps,  by  the  tranfient  contafl:  of  it,  as  it  was  pouring  in,  turn'd 
into  a  kind  of  yellow  Crocm  mortis.  Having  kept  the  menftruum  and 
the  filings  together,  in  the  fame  egg,  for  Ibme  days  longer,  the  colour 
was  grown  opake,  and  appeared  to  be  black,  when  viewed  in  any  con- 
fiderable  bulk :  but  it  had  another  appearance,  when  thin  fpread  upon 
white  paper. 

Sufpefting  that  our  fpirit  would  work  upon  fteel,  in  another  manner 
than  common  acid  folvents,  we  poured  fome  of  the  tinfture,  drawn 
from  filings  of  fteel,  upon  a  frefli  tinftinre  of  galls  in  common  water, 
but  did  not  find  that  this  liquor  would,  with  the  infufion,  make  any 
inky  mixture;  nor  that  the  precipitate,  wjiich  was  quickly  produced, 
was  of  a  black,  much  lefs  of  a  true  inky  colour. 

I  put  fome  fpirit  of  human  blood  upon  fine  powder'd  amber,  and  kept 
them  in  digeftion  for  fome  days,  giving  a  moderate  degree  of  heat  \ 
but  we  obtained  not  any  confiderable  tinfture :  perhaps  the  fpirit  was 
not  yet  highly  enough  reftified,  or  the  amber  not  fo  proper  to  yield 
its  tinfture,  as  I  have  feveral  times  found  the  courfer  and  deeper  colour- 
ed fort  to  be. 

Having  put  fome  fpirit  of  human  blood  upon  feed-lac,  tho' 
this  be  a  refinous  gum,  and  of  no  eafy  folution,  the  fpirit  foon  became 
tinged,  as  I  expefted,  becaufe  I  conjeftured,  that  the  rednefs  apparent 
in  many  of  thefe  grains,  is  but  fuperficial,  and  proceeds  from  fome 
adhering  blood  of  the  little  infefts,  that  by  their  biting  occafion  the 
produftion  of  this  gum,  upon  the  twigs  of  the  tree  where  the  lac  is 
found.  So  that  the  tinfture  feems  not  to  be  drawn  from  the  lac  it 
lelf,  but  rather  to  be  afforded  from  the  blood  of  thefe  little  animals, 
which  the  fpirit  of  human  blood,  that  will  draw  tinftures  from  dry'd 
man's  blood,  difTolves:  and  this  tinfture  may,  probably,  be  a  good 
medicine;  fince  moft  of  the  infefts  ufed  in  phyfic,  as  millepedes,  bees, 
C^c.  even  in  our  colder  climates,  afford  remedies  of  very  fubtile  and 
piercing  parts,  and  of  confiderable  efficacy. 

I  have  found,   by  trial  purpofely  made,    that  the  highly  reftified    The  fsguls^ 
fpirit  of  human  blood,  being  well  mixed,  by  fhaking,  with  at  leaft  an  *f^&  f^^^  ^ 
equal  part  of  vinous  fpirits,  which  wou'd  burn  all  away,  there  will  pre- '^' 
fently  enfue  a  coagulation  or  concretion,  either  of  the  whole  mixture, 
or  a  great  portion  of  it,  into  corpufcles  of  a  faline  form,  that  cohering 
loofely  together,   make  up  a  confiftent  mafs,  tho'  very  foft:    and  in 
this  form  it  may  remain,  as  far  as  I  have  yet   try'd,   for,  perhaps, 
leveral  months,  or  weeks  at  leaft,  if  it  be  kept  in  a  Cool  place. 

Vol.   Ill,  (iqq  In 
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^     .-:>  ciNP.      In  ft  frofty  (ealbn  we  expofed^  late  at  nighty  two  or  three  fpooiis>» 
i^g^^^^S/'^'^j  Jttttof  fpiric  of  humaa  blood,  being  but  noderately  ilrong  j  and  tlio* 

the  cold  of  that  (ealon  bad  throughly  frozen  a  vial  alrooft  full  of 

oil  of  vitriol ;  and  -the  night  whecein  our  fpirit  was  exppfed,  was  mo- 

**  derately  frofiy,  yet  the  next-morning  we  did  not  find  lo  much  as  any 

fii^perficial  ice  upon  it :  but  having  removed  the  vial  into  a  mixture  of 
powder'd  ice,,  and  common  (alt,  we  found,,  in  no  venr  long  time,  that 
isoft  part  of  the  fpirit  was  turned  into  thin  ptates  of  ice,  which  join'd 
dole  together,  and  had  their  edges  upwards,  like  thole  of  ihe  leaves 
of  a  book,  when  held  with  its  ^ck  downwards* 
•  mt  fmhits^.  ^^  ^^^  precipitating  power  of  Ipirit  of  human  bloody  I  have  yet 
*0fZ  /**M     obferved  nothing  peculiar;  but,  as  far  as  I  have  had  occafion  ta  tiy^ 

it  has,  in  common  with  thole  other  volatile  Ipirits  which  I  call  urinous, 
a  power  of  pcecipitating  moft  bodies  that  are  diflblved  ia  acid  men- 
firuums* 

I  have  made  trial  upon  red-leac^  dBfol ved  in  the  acid  fatt  of  vinew 
gar,  filver  in  jlfud  fartUj  gold  in  Jfut  regU^  and  tin  in  an  appropriatnl 
menfiruiun.  I,  alfo,  with  our  (pirit,  precipitated  the  Iblutioos  of  &• 
veral  other  bodies  \  and,  particularly,  out  of  a  Iblution.  dk  common 
la  It,  made  in  common  water,  we  could  readily  precipitate  with  the 
fpirit  of  blood,  a  fubflance  that  looked  like  a  white  earth  r  and  iiich  n 
fubftance  I  obtained,  in  far  greater  quantity^  from  that  which  the  ialt« 
makers  call  bittern;  which  ufually  remains  in  their  £ilt*pan8„  affaer 
they  have  taken  out  ae  much  as  would  coagulate  in  figured  grains. 

The  fpirit  of  human  blood  in  part  precipitates  DuMtxkk  vitriol  di£^ 
Iblv'd  in  water. 

We  attempted  to  make  Aurum  Jmlmnms^  by  precipitating  a  Iblutioa 
of  gold,  made  in  A^d  ngld^  with  Ipirit  of  human  blood ;  by  dulcify- 
ing the  precipitate  with  common  water^  and  then  drying  it  leiliirely  ^ 
and  fucceeded  in  the  attempt. 
rh$  4Utf       There  leems,  in  the  popular  (enfe  of  the  word,,  to  be  an  affiniQp 
iMfM  j^Mt.  between  reftified  Ipirit  of  numan  Mood,  and  pure  fpirit  of  wine  ;  fince 
itmT^^j!^}  ^^  ^^^  obferved^  that,  being  put  together,  they  will  readily  coagulatci,; 
M^^dvUmi  ^^  continue  united  for  a  lone  time.    And,  it  is  very  probable^  that 
fiiriti.  the  like  afTociation  may  be,^  alfb^  made  with  other  ardent  Ipirits,  pre* 

pared  by  fermentation.. 

We  have,  likewise,  formerly  noted,  that  our  fpirit  will  make  a 
iblution  of  the  finer  parts  of  human  blood  well  dry'd ;  which  leems  ta. 
be  the  ef&d  of  fbme  affinity  or  congruity  between  the  fptrit  and  the 
body  it  works  on ;  because  a  highly  rectified  vinous  Ipirit  would  not^ 
that  I  could  fee,  draw  any  tin&ure  from  it. 

With  lixiviate  liquors,  fuch  as  are  made  of  lalt  of  tartar,  fixed* 
nitre,  G^r.  refolvM  in  the  air,  or  otherwife,  the  chymifts  will  expe£t^ 
that  the  fpirit  of  blood  fhould  have  an  affinity ;  fince  they  efteem> 
all  thefe  liquors  alkalies ;  tho^  this  be  volatile,  and  thofe  be  fixed*. 
But  tho^  thefe  liquors  comport  well  with.  one.  another,^  >et.we  fiind  not 
■^  tbafe 
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that  fliey  firiftly  aflbciate  by  coagulation,  as  the  fpirit  of  blood  does  Mbdicinb, 
with  fpirit  of  wine.  y    ~  ^   ' 

The  latne  Ipirit  of  blood  readily  mingles  with  that  (pirit  of  vege- 
tables, that  I  call  adiaphorous  \  which  argues,  that  there  is  fome  affinity 
between  them^  or  rather,  that  there  is  not  any  manifeft  hofiility,  or 
contrariety. 

The  like  relation  may  be  found  between  fpirit  of  blood,  and  many 
other  liquors ;  but  tho*  there  is,  manifeftly,  a  near  relation  between  the 
fpirit  of  human  blood  and  the  oil  \  lince  they  both  proceed  imme^ 
(tiately  from  the  fame  body  \  yet  even  dephle^med  (pirit  of  blood 
being  ihaken,  and  thereby  confounded  with  its  oil,  will  quickly  fepa- 
rate  again  *,  tho'  with  fpirit  of  wine  (which  is,  according  to  the  chymifts, 
a  liquid  fulphur,  as  well  as  the  oil)  it  will  permanently  unite,  not- 
withflanding  that  thefe  two  liquors  belong  even  to  different  king- 
doms, the  animal  and  the  vegetable. 

With  the  efTential  oils  of  aromatic  vegetables,  or,  at  leaft,  with  fome 
of  them,  the  well  re&ified  fpirit  of  human  blood  feems  to  have  a 
greater  affinity.  For,  having  taken  a  dram  of  this  liquor,  and  an 
equal  weight  of  oil  of  anifeeds,  drawn  in  an  alembic,  and  fhaken 
them  well  together,  they  made  a  foft,  or  femi«fluid  white  coagulum, 
which  continued  in  that  form  for  a  day  or  two,  and,  probably,  would 
have  longer  done  fb,  if  I  had  not  proceeded  further  with  it. 

But  fuf^eSJng,  tho^  fpirit  of  blood  would  not  totally  mix  with 
efTential  oils,  it  might  either  communicate  fbme  faline  parts  to,  or 
work  a  change  in  them ;  I  digefled,  for  a  while,  in  a  glafs  with  a  long 
neck,  fome  reflify'd  fpirit  of  human  blood,  and  a  convenient  quantity 
of  oil  of  ani&eds  ^  and  found,  that  the  oil  grew  of  a  high  yellow  co^ 
lour,  and  afterwards  attained  to  a  rednefs :  which  may,  poffibly^  fug^ 
gefl  a  hint,  as  to  the  caufe  of  ibme  changes  of  colour,  produced  in 
lome  of  the  fluids  of  the  body. 

Upon  the  affinity,  or  congruity  of  the  fpirit  of  blood  with  that 
of  wine,  and  with  fbme  eflential  oils,  I  founded  a  way  of  taking  otf 
the  offeniive  fmell  of  fpirit  of  human  blood  ^  which  is  the  only  thing 
that  is  likely  to  keep  the  more  delicate  fort  of  patients  from  em* 
ploying  fb  ufeful  a  medicine :  but  till  experience  is  duly  confulted,  I 
ihall  retain  a  doubt,  whether  the  way  employed  to  deprive  our  fpirit 
of  its  ill  fcent,  will  not  alfo  deprive  it  of  part  of  its  efficacy.  On  the 
other  fide,  it^s  probable,  that  thefe  aromatizM  fpirits  may,  by  being 
impregnated  with  many  of  the  finer  parts  of  the  oils,  employM  to 
corrett  their  odour,  be  iikewife  endowed  with  the  virtues  of  thofe 
oils,  which  are  liquors  that  leem  toconfift  of  die  noblefl  parts  of  the 
vegetables  that  aftord  tiiem. 

To  aromatize  fpirit  of  human  blood,  we  emp'^ved  two  different 
ways;  firf^,  we  took  a  convenient  quantity  of  well  reftifv^d  fp'rit  of 
blood,  and  having  put  k  into  a  glafs-egg,  we  added  to  it  as  much, 
or  half  as  much  ef&ntial  oil  of  anifeeds^  for  inftance,  and  having 

Q,qq  2  fkaken 
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Medicinh.  ihaken  thefc  liquors  together,  to  mix  them  very  well,  we  placM  the 
V^^?>/-*^^  gla<s>  1"  a  fit  pofture,  in  a  fyniace  where  it  Ihould  not  have  too  gr»t 

a  heat  j  by  which  means  the  flight  texture  of  the  coagulum  being  dif- 
folved,  part  of  the  oil  appeared  by  it  lelf,  floating  at  the  top  oi  the 
fpirit ;  whence,  being  feparated,  the  remaining  liquor  was  whitifli  and 
without  any  ill  fcent  •,  the  fmell  predominant  in  it  being  tharof  the  anJ^ 
.  feeds,  of  which  it  tailed  ftrongly  •,  tho'  the  faline  Ipirituous  parts  of 
the  blood  in  this  liquor  retained  a  confiderable  degree  of  their  brisk 
and  piercing    taft. 

The  other  way  we  ufed  to  aromatize  our  fpirit  of  blood,  was,  bjf 
employing  a  medium,  to  unite  it  with  eflehtial  oils.  For  which  pur- 
pole,  in  a  vinous  fpirit,  fo  dephlegmed,  that  in  a  filver  ipoon  it  would 
totally  burn  away,  we  difTolved,  by  ihaking,  a  convenient  proportion  of 
an  elTential  oil  •,  and  to  this  fblution  added  a  convenient  quantity  of 
our  reftified  fpirit  of  blood  \  and  having,  by  fliaking,  mixed  them  afr 
well  as  we  could,  we  fuffered  the  expefted  coagulum  to  reft  for  fbme 
time  ^  after  which  it  appeared,  that  fbme  of  the  oil  was  revived,  and 
fwam  in  drops  diftinft  from  the  other  liquor,  which  confifted  of  a 
mixture  of  the  two  fpirits^  impregnated  with  the  particles  of  the  oil 
they  had  intercepted  and  detained^  This  liquor  abounded  with  little 
concretions,  made  by  the  coagulation  of  the  fanguineous  and  vinous  fpirit* 
And  thefe,  with  a  very  gentle  heat,  fiiblimed  in  the  form  of  a  vola* 
tile  fait,  to  the  upper  part  of  the  glafs  •,  which  fait  feemed  to  have 
a  lefs  ];)enetrating  odour,  than  the  meer  volatile  fait  of  human  blood  ; 
but  had  quite  \o&  its  ill  fmell,  as  had,  alfo,  the  remaining'  liquor  j 
both  being  moderately  imbued  with  that  of  the  01  !• 

I  thought  it  worth  trying,  whether  there  was  any  affinity  between 
our  fpirit  and  the  highly  reftified  oil  of  petroleum  *,  and  having  iha- 
ken together  a  convenient  quantity  of  each,  in  a  new  vial,  they  pre- 
lently   turnM  into  a  white  mixture.    And  thV,  after  it  had,  for  many 
'     ^  hours,  been  left  to  fettle,  the  greater  part  of  the  oil  fwam  above  the 

fpirit ;  yet  there  appeared,  betwixt  the  two  liquors,  a  large  quantity 
of  a  whitifh  matter,  which  feem'd  to  be  produced  by  the  precipita- 
tion or  union  of  many  particles  of  the  fpirit  and  oil,  more  difpofed 
than  the  refl:  to  combine  with  one  another. 
hit^m!fpirii^      'Tis  known  that  the  contaft  of  the  air  has  a  manifeft   operation 
%fhtmJnkl99d  ^^o\\  extravafated  blood,  by  changing  its  colour  from  black  to  a  florid 
mdthiMir.     red,  in  that  furface  which  is  expofed  to  it.    We  thinly  fpread,  upon 

a  piece  of  white  paper,  fomefmall  filings  of  copper,  and  wetted  them 
Well,  without  covering  them  quite  over,  with  a  few  drops  of  good 
fpirit  of  blood  •,  by ,  which  means,  being  very  much  expofed  to  the  free 
air,  the  aftion  of  the  liquor  was  lb  much  promoted,  that  within  a  mi- 
nute or  two  it  did,  even  in  the  cold,  begin  to  acquire  a  bluilh  colour  ; 
ftnd  fooner  than  one  would  have  expefted,  that  colour  was  fb  heieht« 
J)ed  as  to  become  blue.    But  when  I  put  another  parcel  of  the  fame 

filings 


upon  human  ^hod.  485 


filings  into  a  vial,  and  covered  them  with  fpirit  of  blood,  and  then  Medicine. 
ftopt  the  vial,  to  keep  it  from  the  external  air,  the  liquor  would  not,  —  —  - 
in  lome  hours,  acquire  fo  deep  a  colour. 

Having,  in  a  clear  cylindrical  vial,  about  an  inch  in  diameter,  put 
more  filings  of  copper  than  vv^re  requifite  to  cover  the  bottom,  we 
poured  upon  them  fo  much  fpirit  of  human  blood,  as  ferv'd  to 
Iwim  a  finger's  breadth  above  them.  This  liquor,  becaufe  of  the 
quantity  of  air,  contained  in  the  vial,  did,  within  tew  hour?,  acquire 
a  rich  blue  colour,  which,  after  a  day  or  two,  began  to  grow  more 
faint,  and  continued  to  do  fo  gradually  till  it  almoft  vaniflied  ^  yet  the 
liquor  was  not  altogether  limpid,  or  colourlefs,  as  I  have  often  had 
it  with  Ipirit  of  urine,  or  of  lal-armoniac-,  which  remains  of  blujil^- 
nefs  I  attribute  to  the  great  quantity  of  air,  included  in  the  vial,  with 
fo  fmall  a  quantity  of  liquor.  And  tho'  I  thought  it  poffible,  that 
length  of  time  might  deftroy  thefe  remains  of  bluifhnefs  alfo,  yet, 
without  waiting  for  that,  I  unftopt  the  vial,  and  perceived,  in  about 
two  minutes,  the  furface  of  the  liquor,  where  it  was  touched  by  the 
frefli  air,  became  blue;  and  perhaps  in  lefsthan  a  quarter  of  an  hour, 
the  whole  body  of  the  liquor  had  attained  a  deeper  colour  than  that 
of  the  sky  ;  which  colour,  the  vial  being  feafonable  and  carefully  ftopt, 
began  in  two  or  three  days  to  grow  paler  again. 

Into  a  flender  cylindrical:  vial  we  put  filings  of  copper,  more  than 
enough  to  cover  the  bottom,  and  .then  pouring  on  fome  fpirit  of  hu- 
man blood,  till  it  reach'd  about  an  inch  above  the  filings,  we  ftop.c 
the  glafs  clofe  •,  and,  as  we  expefted,  the  menftruum  diflblved  fome  of 
the  metal,  and  acquired  upon  it  a  deep  blue  colour,  which,  by  keep- 
ing the  veJfel  in  a  quiet  place,  for  Ibme  days,  by  degrees  difappeared, 
and  left  the  liquor  line  water.  And  then  the  glafs  being  unftopt,  there 
appeared  a  fine  blue  liirFace  between  the  confines  of  the  air  and  the  liquor, 
in  a  minute  or  lefs;  and  this  fine  colour,  extending  it  felf  downwards, 
was,  in  no  long  time,  diffiiled  through  the  whole  body  of  the  liquor ; 
and  that  fo  plentifully,  as  to  render  it  almoft  opake.  But  tho'  I  kept 
the  glafs,  for  many  days  after,  well  ftopt,  yet  the  colour  did  not  dif^ 
appear,  as  was  expefted,  but  continued  very  intenfe.    . 

And  haviilg  poured  fome  of  our  fpirit  upon  well  powdered  Lap.  Ar* 
menusy  the  liquor  did,  even  in  the  cold,  and  in  no  long  time,  acquire 
a  dtep  and  lovely  blue,  almoft  like  the  folution  of  filings  of  crude 
copper,  made  with  the  fame  menftruum. 

1  alio  made  the  like  experiments  fucceed,  with  other  fpirits  abound- 
ing iu  volatile  falts;  and,  indeed,'  I  found,  by  a  careful  tryal,  t\\?x 
by  means  of  a  volatile  fpi''it,  made  without  any  fubftance  afforded 
from  the  bo  W  of  man,  I  could,  with  filings  of  copper,  make  an  experi- 
me  :f  vtiy  V'X^  the  preceedii  g-,  tho'  in  this  the  repeated  contait  of 
the  w      p'-ndi  cM  in  the  h'quor  not  a  blue,  but  a  green  colour. 

Sp^*'it  of  V  ::egar  being  put  upon  the  florid  fiiperficies  of  a  parcel  of 
hum?;!  bloovi.  verv  nuiikly  deprived  it  of  its  frelh  Icarlet  colour; 
VI 1    .a  .u5  it  or   a  dark  or  dirty  one.  The 
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MEDicmB.        The  juice  of  a  lemmon  fqueezed  upon  the  florid  furface  of  blood, 
V.^^-V'*^^  prefently  impair'd  the  colour  :  but  did  not  appear  to  alter  it  any  thing 

near  fo  much  as  the  fpirit  or  vinegar* 

Juice  of  oranges  chang'd  the  colour  of  the  florid  furface  of  blood, 
lels  than  juice  of  lemmons. 

The  blacjc  or  lower  part  of  a  portion  of  human  blood,  being  turnM 
uppermoft,  and  thereby  expofed  to  the  air,  within  three  quarters  of 
an  hour^  acquired  by  the  conta£t  of  it,  a  pleafant  and  florid  colour. 

But  if  upon  the  black  furface  of  the  blood  fome  good  urinous  £pi« 
xit  were  dropt,  an  alteration  would  immediately  be  made ;  and  a  plea* 
lant  red   colour  preiently  appear  on  the  (iirface  of  the  blood. 

Fixt  alkalies,  or  lixiviate  falts,  refolvM  per  deliqwum^  likewiie  al« 
terM  the  black  fuperficies  of  the  blood  to  a  red  colour  \  but  not  fo 
florid  or  pleaiant  as  that  producM  by  the  urinous  fpirit.  The  frefli 
juice  of  the  leaves  of  Icurvy-grals  being  dropM  upon  the  black  fuper- 
ficies of  a  lump  of  human  blood,  feemM  preiently  to  make  fome  change 
in  the  colour  of  it,  which  we  judged  to  be  ibmewhat  reddilh,  incu« 
nable  to  florid. 

Havings  in  an  unftopt  glafs,  put  fome  fpirit  of  human  blood  into  a 
receiver,  placed  upon  our  pneumatic  engine,  and  withdrawn  the  in* 
cumbent  air  by  pumping  \  the  fpirit  of  blood  feemM  to  afford  lefs  and 
fewer  aerial  bubbles,  tmn  fuch  a  quantity  of  common  water  it  felf 
would,  probably,  have  done» 

Having  unexpectedly  found  a  vial,  that  was  written   upon  above 

twelve  years  before,  and  infcribed  fpirit  of  human  blood,  it  appearM 

to  have  been  very  loolely  flopt  \  yet  not  fo,  as  to  give  caufe  to  think 

the  liquor  was  much  wafted*    But  it  had  acquired  a  deep  colour,  al- 

moft  like  that  of  red  wine,  and  was  fo    difpirited  and  ftrengthlefs, 

that  it  appeared  to  be  very  little  other  than  naufeous  phlegm.    Hence 

we  may  guefs,  how  little  a  portion  of  the  noble  anci  genuine  fpirit, 

^  or  fait,  may  fuffice  to  make  a  liquor  pafs  for  fpirit  of  human  blood. 

thehtfiUty      That  there  is  in  the  fpirit  of  human  blood  fuch  a  thing  as  a  chy- 

rftbit  fpirit    mift,  or  a  vulgar  philofopher,  would  call  hoftility,  or  an  antipathy  to 

jwVA^iV/,/w  acids,  has  been  plainly  intimated  already.    I  now  add,  that  our  fpirit 

^qulfslmi     '  exercifes  this  hoftility  againft  more  than  one  fort  of  acid  fpirits  j  tho' 

fums.  perhaps  they  differ  widely   from  one  another  j  as  fpirit  of  fait,  fpirit 

of  nitre,  fpirit  and  oil  of  vitriol,  jffia  fortis^  j^qua  regia^  &c.  and  even 
againft  natural  acids  too^  as  I  found  by  the  conflift  it  would  make 
with  frefh  juice  of  lemmons,  which  it  would  put  into  a  confuted  agi- 
tation, accompany'd  with  bubbles.  And  this  was  yet  the  more  evi- 
dent, when  I  employed  the  volatile  fait  of  bloody  that  is,  the  fpirit  in 
a  dry  form :  for  having  fqueezM  upon  a  parcel  of  this,  fome  juice  of 
lemmons,  there  was  preiently  excited  a  great  commotion,  accompa- 
ny'd not  only  with  froth  butnoife.  Nav,  further,  this  hoftility  ex- 
tends even  to  the  invifibje  effluvia  of  liquors,  as  appears  by  putting; 
any  ftrong  acid  fpirit,  as  of  lalt,  or  of  nitre,  c^.  into  a  wide-mouth'd 

vial. 
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vial,  and  fbme  well  dephlegmed  fpint  of  blood  into  another ;  for  Medicine. 
when  1  purpofely  inclined  thefe  glaifes  fo  towards  each  other,  that 
their  lips  almoft  touched,  and  their  refpeftive  liquors  were  ready  to 
run  out ;  tho'  neither  of  the  liquors  did  at  all  emit  vifible  fumes,  whilft 
th6y  were  kept  afunder,  with  their  glaffes  unftopp'd^  yet  now  the 
fumes,  meeting  in  the  air,  would, make  little  coalitions,  vifible  in  the 
form  of  afcending  fmoke :  and  this  product  ion  of  finoke  would  long 
continue,  if  the  vials  were  flill  held  near  together. 

We  took  fbme  pure  volatile  fait  of  human  blood,^  and  having  jufl 
iatiated  it  with  fpiric  of  nitre,  we  ilowiy  evaporated  the  fuperfiuous 
moifiure,  that  the  acid  and  urinous  ialts  might  be  united  into  a  drjr 
concretion;  firom  which  my  defign  was  to  Separate  them  again;  the 
fait  of  blood  in  its  prifiine  form,  and  the  fpirit  of  nitre  in  the  form 
of  falt-petre.  To  effeft  this,  we  put  the  compound  fait  into  a  fmall 
bolt-head,  with  a  long  (lender  neck ;  and  then  added  to  it  a  convenient 
quantity  of  fait  of  tartar,  and  as  much  difHUed  water,  as  lufficed  to^ 
make  the  mixture  fbmewhat  liquid^  to  promote  the  a£Hon  of  the 
contrary  fahs  upon  one  another*  By  thefe  mutual  aftions  we  fup— 
pos'd,  that  the  falkie  fpirits  of  nitre.  Being  more  agreeable  to  the 
fixed  fait  than  to  the  volatile,  would  forfake  the  fait  of  blood,  and^ 
fiiffer  it  to  fublime  ;  and,  accordingly,^  having  kept  the  glafs,  wherein^ 
the  mixture  was  made,  £br  a  competent  time  in  a  convenient  heat,  a 
large  proportion  of  fine  volatile  fait  afcended  in  a  dry  form:-  into  the 
seek. 

Having  put  to  fbme  of  the  f^nrft  of  human  blood,  a  fmall  quantity^ 
of  exceeding  ftrong fpirit  of  nitre,  there  was^  upon  the  jconflia.  of  the: 
two  liquors,  excited  fb  great  a  (juantity  of  thick  white  fumes,  that  h 
could  not  but  wonder  at  it ;  having  never  feen  any  thing  of  that  kind- 
comparable  to  it.    And  thefe  fumes  circulating  lonp  in  the  cavity  of* 
the  glafs,  whereof,  perhaps,  a  tenth  part  was^  lull  of  liquor,  did^.many^ 
of  themy  tho^the  veflel  were  wide-mouthed^  felVback  and  run  down 
the  fides  of  the  glafs  into  the  ilagnant  mixture,  as  if  they  had  com- 
posM  flreams  of  a  milky  liquor^    And  when,  at  length,^  after  thefe:^ 
fumes  had  difappeared,  we  dropt  in  a  l&tle  more  of  the  famefmoak-- 
ing  fpirit  of  nftre,  the  like  flrange  plenty  of  white  exhalations  pre-- 
fently  enfued,  and  continued  to  circulate  for  a  great  while  in  theopeo.^ 
glafs ;  the  mixture  in  the  mean  time  appearing  reddifb..   Being  fettled,,, 
and  feeming  to  have  been  fo  dilcoloured  by  a  fattifh  fubfiance,   we: 
put   to  it  a  little  rain,  or  diflill'd  watery    and  havii^  by.  fitt^atioa^ 
fepn  rated  it  from  the  feces,   and  flowly  evaporated  the  liquor  thus* 
clarified,  the  faline  parts  fliot  into  cryflals  much  of  the  fkape,  and- 
croffing  one  another  after  the  manner  of  S$irU  of  falt-petre;  ^  their- 
colour,  after  a  while,,  appeared  yellOw,  as  if  fbme  oily- fiibftance  were: 
yet  mixed  with  them. 

And  the  Von  feveral  occafions,,  the  fpirit^of  blbod^  appeared  ottjrj.  Yet:. 
Lonce  had  fbme  difUU'd  fbom.  another  wrcd  of  bl6a)it«  whichi.  after* 
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Medicine,  having  been  kept  for  a  year,  was  limpid  and  colourlefs,  like  an  ordi- 
^^^^^v/*'^^  nary  vegetable  Ipirit. 

Some  of  the  fore-mentioned  cryflals  being  put  upon  well  kindled  jchar« 
coals,  prefently  melted,  and  burnt  away  with  a  noife  like  that  of  ialc* 
petre  ^  but  the  flame  ieemed  not  quite  lb  flatulent,  and  differed  in  colour; 
being  not  at  all  blue,  but  very  yellow.  After  the  deflagration  was  quite 
over,  I  found  an  odd  flxt  fubflance  left  upon  the  coals  ^  for  it  was  not 
of  a  light  colour,  nor  of  an  incoherent  body  like  aflies,  but  a  little  lump 
of  a  brittle,  dirty-coloured  matter,  in  which  I  could  not  perceive  an 
alkalizate  tafl:,  and,  indeed,  fcarce  any  at  all.  And  thisfubfiance  being 
held  in  the  flame,  became  red-hot,'  without  appearing  deftroyed,  no 
more  than  afterwards  it  did,  by  being  long  kept  upon  a  glowing  coal. 

Having,  by  degrees,  mixed  our  Ipirit  of  blood,  with  as  much  good 

Ipirit  of  nitre  as  it  wou'd  manifeftly  work  on,  tnere  were,  with  noife, 

.  produced  numerous  bubbles  -,  and  being  kept  in  a  quiet  place,  till  after 

the  liquors  had  quite  ceafed  to  work  on  one  another,    it  began  to 

appear,  that  notwithftanding  all  our  care  to  free  the  fpirit  of  blood 

from  oil,   fbmething  oleaginous,  that  had  been  concealed  in  it,   was 

partly  feparated  by  this  operation  ^  fince  not  only  a  reddiih  colour  was 

produced  by  it,  but  after  a  while  the  furface  of  the  liquor  was  covered 

with  a  film  ^   fuch  as  I  have  often  oblerved  in  faline  liquors  greatly 

impregnated  with  antimony,  or  other  fulphureous  bodies     And  this 

thin  membrane  had  its  fuperficies  fo  difpos'd,   that  looking    upon  it 

with  the  eye  placed  conveniently,  it  appeared  adom'd  with  vivid  colours 

of  the  rain-bow  •,  and  in  the  fame  order  they  are  feen  in  the  clouds. 

Themedicinal      As  far  as  I  have  obferved,  we  do  not  regularly  meet  with  any  acid 

virtues  of  Jpi'  fubftance  (unlefs    we  except  the  Succw  fancrtaticui)  in  a  found  human 

rh  of  huttiMn    body ;  but  the  feveral  parts  of  it,  whether  folid  as  bones,  or  liquid 

hlood,  exter'-   .^^  blood,   afford   in  diflillation  plenty  of   liquor,    impregnated    with 

^J^^y  •    volatile  fait;  whence  I  am  induced  to  think,  that  the  fpirit  of  human 

blood,  wherein  fuch  a  fait  abounds,  and  whereof  it  is  the  principal 
ai:d  predominant  ingredient,  may,  probably,  have  notable  operations 
upon  the  human  body,  and  afford  medicines  of  great  efficacy  in  many 
difeafes.  And  tho'  againft.  mofl:  of  thefe  it  is  to  be  internally  given, 
yet  there  are  fome  in  which  it  may  be  fuccefsful,  when  but  ex- 
ternally admiiiifired.  For,  fince  well  retlified  fpirit  of  human  blood 
abounds  with  very  fubtile  particles,  which,  in  point  of  taft,  odour,  diC- 
fufivenefs,  and  penetrancy,  much  relemble  thofe  of  flrong  fpirits  of 
urine,  of  hartfhorn,  and  of  faUarmoniac ;  we  may,  very  probably, 
expert  to  find  the  lame  virtues  in  the  fpirit  of  blood,  that  experience 
has  fhewn  belong  to  them. 

1  have  fcarce  ever  ^^^n  any  medicine  operate  fb  fuddenly  in  hyfleric 
fits,  as  a  well  dephlegmed  fpirit  of  fal-armoniac  •,  (which  is,  in  effeft, 
chiefly  a  fpiiit  of  urine  •,  a  liquor  feparated  from  blood)  and  this  by 
being  barely  applied  to  the  noftrils.  And  even  in  agonizing  perfons, 
where  it  could  not  recover  them,  it  wou'd  frequently,  for  the  time, 

bring 
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bring  them  out  of  their  fwoons,  and  make  them  know  and  under-  Mbdicinb, 
fland  the  affiftants,  and,  perhaps,  Ipeak  to  them  too  j  of  which  I 
could  give  inftances.  A  patient  of  Dr.  ff7////s,  being  in  an  apopleilic 
fit,  was,  by  the  Dr.  at  his  going  out  of  town,  committed  to  the  care 
of  a  very  ingenious  phyfician,  who  complain'd  to  me,  that  they  could 
not  hope  for  any  fuccefsof  their  remedies  ;  flie  being  ftupid,  and  having 
ihut  her  mouth  fo  clofe,  that  they  could  not  get  any  thing  downj 
upon  which  1  gave  him  a  very  (iibtile  fpirit,  either  of  fal-armoniac, 
or  fome  other  volatile  and  liquid  alkali ;  by  applying  which  to  her 
nofe,  the  phyfician  found  he  could  prelently  make  her  open  her  eyes, 
and,  in  part  come  to  her  lelf ;  but  then  Ihe  wouM  again,  when  the 
glafs  was  removed,  fbon  reiaple.  But  having  by  thole  frequent 
viciffitudes,  gained  ^ibme  time,  and  got  a  medicine  ror  his  purpofe,  he 
then  held  the  glafs  to  her  noft  long  together  •,  by  which  means  ihe 
ih  recovered  her  fenfes,  that  ihe  was  prevail'd  u^on  to  take  the  medicine  ; 
and  tho',  afterwards,  upon  removal  of  the  vial,  Ihe  returned  into  a 
fenflels  ftate,  yet  by  the  help  of  the  urinous  fpirit,  they  kept  her  alive, 
till  the  medicine  flie  had  taken  began  to  aft,  and  make  a  large  evacua- 
tion •,  which  rouzed  her,  and,  by  degrees,  relieved  hen  But  in  fuch 
difficult  and  defperate  cales,  I  am  not  content  that  a  vial,  with  a  long 
neck,  be  held  to  the  nofe,  but  fometimes  order,  that  little  pellets  or 
lint,  or  cotton,  be  dipt  into  the  Ipirit,  and  thruft  up  the  noftrils  -^  the 
i^me  thing  1  would  advife,  if  need  Ihould  require  it,  in  the  admimftta*- 
ti6q  of  fpirit  of  human  blood.  And  as,  for  external  ufes,  I  make  a 
particular  preparation  of  fpirit  of  fal-armoniac,  or  of  urine,  that  is 
more  ftrong  and  piercing  than  that  prepared  in  the  more  ordinary 
way  \  fo  to  improve  our  fpirit  of  blood,  we  put  to  fbme  dry'd  vola- 
tile fait  of  human  blood,  as  much  fpirit  of  nitre  as  wouM  juft  ferve  to 
fatiate  it  \  and  then,  by  evaporation,  obtained  an  anomalous  kind  of 
compound  fait,  which  afterwards,  becaufe  we  defired  a  medicine  in  a 
dry  form,  we  fublimed  from  an  equal  w^eight  of  fait  of  tartar  •,  a  body 
fit  to  retain  not  only  the  phlegmy  parts,  but  the  oleaginous  too, 
that  often  lie  conceal'd  in  volatile  lalts  and  liquors,  wherein  they 
do  not  at  firft  appear,  and  to  which  the  greateft  part  of  their  fetid  or 
offenfive  fmell,  may,  probably, '  be  imputed :  by  this  means  we  obtaii  ed 
a  dry  white  fait,  of  a  very  piercing  fcent.  And  to  bring  over  the 
filinepart  of  blood,  in  a  liquid  form,  which,  for  the  ule  or  fmelling, 
I  commonly  prefer  to  the  dry -,  we  mixed  two  parts  of  dry'd  human 
blood,  with  three  of  lime,  and  then  diftilfd  them  with  aftrong  fire; 
whereby  we  obtained  much  fpirit,  unaccompanied  with  any  volatile 
iklt  in  a  dry  form*,  which  fpirit  ftem'd,  even  without  reftification,  to 
have  a  ftroiiger  fmell,  and  a  more  fiery  tafl,  than  other  fpirit  of  blood, 
after  rcftification.  And  if  we  had  taken  more,  or  ftronger  lime, 
we  fhoald,  probably,  have  h?id  lefs  oil,  and  a  more  piercinc;  fpirit  ^ 
fmce  the  Hme  wou'd,  probably,  have  retained  moft  of  the  oil,  and, 
perhaps,  all  the  fuperflwous  moifture. 

Vol.  in.  Rrr  I  have. 
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Medici i^E».      I  have,  likewife^  often  found^  that   flight  head-aches   have  been 
i^a^^^C^  cured  in  lefs  than  a  quarter  of  an  hour,  by  the  bare  finell  of  ibme 

of  thefe  welt  depurated  volatile  alkalies  ^  and  have  been  particularly- 
relieved  by  that  of  human  blood;  very  rarely^  for  thefe  many 
years,  ufing  any  other  medicine,  to  free  my  felf  from  pains  ot  tbe 
iiead.^  And  even  violent  and  durable  pains  of  that  part  have  been,  if 
»ot  quite  removed,  yet  much  lefien'd  by  the  feme  remedy  often  re- 
peated J  which  I  have,  likewife,  obferved  to  be  ufually  very  effedual 
m  faintings,  efpecially  thofe  of  hyfterical  women,  and  hypochondriacal 
men :  whence  our  fgirit  of  human  blood,  which  is  a  liquor  that  in 
many  qualities  manifeftly  refembles  other  volatile  alkalies,  andwhich^ 
when  well  freed  from  its  oil,  can  fcarce  be  difiinguiih'd  from  other 
urinous  ipirits,  may,  l^  its  odour,  be  available  iii  the  like  diftempers. 
But  for  the  more  delicate  patients,  the  offenfive  odour  of  our  fpirit 
may  be  greatly  leffened  by  long  digefiions,  or  by  repeated,  or  skilful 
reftiHcations,  with  the  addition  of  high  refikified  fpirit  of  wine,  or 
chymical  oils.  Thus,  a  very  few  drops  of  true  oil  of  rhodium  will,^ 
as  I  have  tried,  make  an  ounce  of  ipirit  of  wine  fb  fragrant,  that  this 
Iblution  being  fhaken  together  with  a  convenient  quantity  of  well 
reSified  fpirit  of  human  blood,  there  will  a  mixture  be  made,  that  I 
found  to  have  a  brisk  fcent ;  and  yet  to  be  finely  imbued  with  the 
odoriferous  particles  of  the  rhodium. 

Thus,  alfo,  the  high  tinfture  of  amber,  taken  with  Ipirit  of  wine,. 
may  be  employed  to-  correft  the  odour,  and  increafe  the  virtues  of 
fpirit  of  human  blood.  But  becaufe  it  requires  fome  skill,  and  much 
time,  to  draw  this  tinflure  from  crude  amber,  tho'  finely  powder'd  5 
I  ufed  the  following  quick  and  eafy  way,  to  draw  a  flrong  tinfture 
from  the  oil  it  lelf :  for  tho^  this  oil  will  not,  even  by  long  Aaking,^ 
throughly  diflblve  in  fpirit  of  wine,  yet  I  found,  that  by  well  fhakins 
thofe  two  liquors  together,  and  leaving  them  to  fettle  at  leifure,  thcv 
they  would  leparate  into  diftinft  maffes,  yet  the  fpirit  of  wine,  even 
in  the  cold,  extrafted  from  the  oil  a  fine  tinfture,  of  a  high  yellow 
colour,  little  different  from  that  of  the  oil  it  felf.  Of  this  tinfture 
I  afterwards  mixed  as  much  with  fpirit  of  blood,  asfufficed  to  obfcure 
the  urinous  fmell,  and  make  that  of  tdie  oil  of  amber  fomewhat  pre- 
dominant-, and,  as  we  judged,  more  fubtile  and  brisk  than  it  was- 
before. 

But,  befides  thefe  medicinal  ufes,  that  may  be  made  of  the  odoursc 
of  fpirit  of  blood,  fimple  or  compounded,  it  may  have  coufiderable 
virtues,  apply'd  in  fubftance  as  a  liquor,  by  way  of  fomentation^ 
or  otherwife.  Thus  the  fpirit  of  faUarmoniac  has  been  much  com- 
mended, for  mitigating  the  (harp  pains  of  the  g.>uc  •,  and  is  faid  to  have 
been  fuccefsfuUy  usM  in  the  eryfipelas.  And  as  our  liquor  is  very  fpi- 
xituous  and  penetrating,  and  therefore  proper  to  ftrengtlien  and  refolve, 
and  alio  of  an  alkalizate  nature,  which  fits  it  to  mortifie  acidities  vl 
it.£?ems  very  probabje,  that  by.  virtua. of  thele,^  and  other  benign  qua- 
lities,. 
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lities,  it  may,  by   being  apply'd  in  its  liquid  form,  prove  fervlceable  MedicinbJ 
ia  many  cafes,  where  the  chirurgeon's,  or  phyfician's  help  is  required.    L-e^5!=*N/*'5N^ 
As  one  kind  of  morbific  matter  may  produce  various  diftempers,  fo    ^^^  jntemat 
a  fingle  remedy,  by  being  able  to  oppole  one  or  two  of  the  principal  ^if^lii^^^^ 
fpecies  of  morbific  matter,  may  cure  different  difeafes  •,  efpecially  if 
it  be  endowed  with  any  variety  of  aftive  virtues.     And,  upon  this 
ground,  lam  apt  to  think,  that  the  Ipirit  of  human  blood,  skilfully 
prepared  and  adminiftrcd,  may  be  a  good  remedy  ia  many  internal 
dilbrders  of  the  human  body.    And,  indeed,  volatile  alkalies,  in  gene* 
ral,  have  been  in  Evgland  io  fuccefefiilly  ufed  in  phyfic,  of  late,  that  I 
lee  fmall  caule  to  doubt,  that  they  will  hereafter  be  more  univerfally 
efteemed  and  employed  \    and  gradually   invite  phyficians   to  prefer 
them  to  many  vulear  remedies,  that,  for  want  of  better,  are  yet  in 
common  u(e  \   tho  they  clog  or  weaken  the  patient,  and  want  many 
advantagious  qualities  that  may  be  found  in  volatile  alkalies.    Thd 
fpirit  of  human  blood,  in  particular,  is  endowed  with  various  qualitie^^ 
tliat  are  both  aftive  and  medicinal  \   it  mortifies  acid  falts,  which  are 
the  caules  of  (everal  difeafes,  and,  if  I  mifhke  not,  of  fome  that  ara 
not  ufually  imputed  to  them.     It  is  a  great  refolver,  and,  therefore, 
fit   to  open  obflruQions,  that  produce  many  difeafes;   it  is  diapho^ 
retic  and  diuretic,  and  on  both  thefe  accounts  aflifls  nature  to  difcharge 
leveral  noxious  falts,  and  expel  many  contagious,  or  malignant  cor^ 
pulcles,  that  offend  ber.    It  refifls  putrefaftion,  and  coagulation  of  thef 
blood,  gives  it  a  brisknefs  and  fpirituofity,  that  promotes  a  free  cir- 
culation-, by  which  means  it  becomes  a  good  cordial,  and,  probably, 
an  antidote  againfl  fome  poifons.    It  is,  alfb,  very  friendly  to  the  Cenut 
mrvo[um\  and  upon  that  account  is  likely  to  be  very  proper  in  hyfteric 
cales,  convulfions,  fome  fort  of  head-aches,  palfies,  (light  apoplexies^ 
fome  kinds  of  afihma's,  &c^  It  is  alfb  balfamic,  in  fome  circumflances, 
and  may  have  many  other  virtues  hitherto  unobferved :  for  a  medicine 
that  does  not  weaken,  nor  caufe  great  evacuations,  nor  clog  the  flomach, 
nor  is  blemilhed  with  the  excefs  of  any  manifefl  quality  •,  but  has  in 
it  felf  a  complex  of  fo  many  ufeful  powers,   may  reafbnably  be  fup- 
posM  available  in  abundance  of  difeafes  -,  fo  that  a  large  part  of  thole 
whereto  human  bodies  are  liable,  may  be  powerfully  oppofed  by  fome 
of  thofe  excellent  qualities,  which  meet  in  the  fpirit  of  human  blood. 

A  young  lady,  in  whofe  family  jthe  confumption  was  an  hereditary 
difeafe,  was  molefted  with  a  violent  and  flubborn  cough,  that  was 
judged  confumptive,  and  lookM  upon  by  her  phyficians  as  incurable, 
without  a  feafonable  remove  from  Lwidon  into  the  French  air;  but  flie 
was  already  fb  far  weakned,  and  there  remained  io  much  of  the 
winter,  that  it  was  thought  fhe  would  die  before  the  proper  (eafon 
came  for  her  to  undertake  fo  long  a  journey.  On  ihisoccafion,  being 
folicited  by  fome  frieixls  of  hers,  to  try  what  I  could  do  to  prcferve 
her  ;  I  font  her  fome  fpirit  of  human  blood,  very  carefully  prepared 
and  reftified ;  upon  the  ule  of  which  Ihe  manifeflly  mended,  notwith- 
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Medici NE^ftanding  the  unfriendlinefs  of  the  feafbn;  lb  that  about   the   end  of 

February^  ihe  grew  able  to  venture  for  Mont^ellier ;  from  whence,  in  au- 
tumn, ftie  return'd  recovered.    The  fame  fpirk  ot  blood,  made   very 
pure  and  fubtile,  by  the  help  of  a  lamp-furnace,  was  the  medtciiie  I 
piit  into  the  hands  of  an  ingenious  and  fuccefstul  phyfician,  who  com-^. 
plained  to.  me,  that  a  patient  had  quite  puzzled  him^  and  baffled  the- 
endeavours  of  other  eminent  men.    This  patient  was  frequently    ob- 
noxious to  fuch  violent  and  tormenting  firs  of  the  head-ach,  that  he 
could  not  endure  the  light  *,  and  was  oSended  with  almoft  every  noife 
or  motion  that  reach'd  his  ears  •,  whence  he  was  fbrc'd  to  give  over  his- 
profeflion  ^  but  upon  the  conflant  ufe  of  the  human  Ipirit  of  human- 
blood,  he  received  fuch  relief  as  made  him,  with  great  joy,  return  tOf 
the  exercife  of  his  trade.   And  the  phyfician,  to  whom  I  gave  the  re* 
medy  for  him,  told  me,  that  the  patient  having,  by  our  famous  Har^- 
vcy^s  advice,  been  ufed  to  bleed  once  in  two  or  three  months,  the  phy- 
fician counfelled  him,  tho'  recovered,  not  abruptly  to  break  off  his  an-, 
cient  culiom  ^  and  the:  patient  thereupon  lent  ior  the  fame  chirurgeon  ' 
who  had  formerly    let   him   bloody   but  when  this  chirurgeon,  who:* 
knew  not  what  had  been  done  to  the  patient,  came  to  open  a  vein  a« 
gain,  and  perceived  what  kind  ot  blood  it  afforded,  he  was-  (b  furpri* 
zed,  that  he  fiopt  the  operation,  and  ask'd  the  man,  with  wonder^^ 
how   he  came  by  fuch  florid  bloody  who  ufed.  to  have  it  fo  bad ;  add- 
ipg,,  that  'twas  pity  to  deprive  him  of  fo  well*  coixiition'd  a  fluid. 

The  medicinal  virtues  hitherto  mentioned,  belong  to  the  fpirit  of 
human  blood,  as  'tis  pure  and  fimple :  but  'tis-  not  improbable,  that 
it  may  acquire  other,  and  perhaps  nobler  faculties,  if  it  be  dexteroufly 
correfled,  diverfified,  or  united  with  fit  ingredients  •,  that  is,  in  a  word, 
skilfully  altered  or  compounded..  Thefe  things  may  be  performed  fe- 
veral  ways:  as,  i.  By  unitingt  by » long  digefiion,  or  frequent  cohoba- 
tions,.  the  fpirit  of  human  blood,    with  the  oils,  fait,  and  phlejgm- 
of  the  f ime  concrete,  into  a  particular  kind  of  mixture  called  Clyfus,     2i  • 
By  uniting  the  fpirit  of  blood  with  acids,  as  with  fpirit  of  nitre,  fpi- 
rit of   vinegar,  &c.  and  employing  thele  mixtures,  either  in  their  li- 
quid form,  or  reducMj  by  evaporation,  into  cryftals  or  other  falts  ;  and 
mak'ng  ufe  of  theie,  either  as  they  are,  or  after  a  kind  of  analyfis 
of  them.     3,  By  uniting  our  fpirit  with  metalline  folutions,  as  of  gold,' 
filver,  mercury  ^  and  with  a  folution  of  minium^  made  with  fpirit  or  vi- 
negar, by  the  mixtureof  which  liquor  with  fpirit  of  blood,  and  a  flow 
evaporation,  I  have  had  many  finely  figured  cryftals.    4-  By  diffolving  in 
fpirit  of  blood,  carefully  dephlegmed,  lulphur  open'd  with  lalt  of  tartar  : 
oc  by  diffolving  in  it    fome  metalline  bodies,    as    copper,    zink^  and 
iron  '^  the  latter  whereof  will  afford  a  liquor,  very  different  from  other 
preparations  of  fteel  ufually  made  with  acids  ^  and  may,  probably,  have 
Jome  virtues  difliiitt  from  thole  of  the  knowji  remedies  made  of  that 
metal. 

But, 
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But^  at  once  to  correfl-,  diverfify,  and  compound  ourfpirity  we  may  Medicine^ 
add  to  It,  when  we  well  reftified,  an  equal  or  double  weight  of  refti-  u^^^/'^'W 
fled  fpirit  of  wine.    For  thefe  liquors,  being  well  Ihaken  together^  will,, 
in  great  part,  coagulate  into  lalt,  which,  with   a  very   gentle    heat^ 
will  fublime  in  a  dry  form,  wherein  I  found  it  to  have  loft  almoft  alL 
its  offenfive  fmell.    And  tho',  againft  this  way  of  proceeding  it  may 
be  objefted,  that  the  efficacy  of  the  medicine  is,,  as  well  as  the  uri-* 
nous  fmell,  much  weakened*,  yet  I  found  this  fait  to  retaia  a  cond-* 
derable  degree  of  quicknefs  and  penetrancy.    And  that   which    out- 
compounded  lalt  leaves  behind,  if  it  be  dephlegmed^  may  a£ford  na 
defpicable  liquor,  both  for  medical  and  mechanical  ufes« 

And  if  the  moFe  fimple  way  of  altering  the  fpirit  of  humaa  blood 
be  carried  on  a  little  further,  by  di^olving  in  tne  ipirit  of  wine^  be-^ 
fore  the  con)unflion  of  the  two  fpirits  be  made,  a  convenient  pro-^^ 
portion,  as  perhaps  a  twenty-fourth  part  of  aa  eilential  chymicat 
oil;  the  volatile  fait  fublimed'  from  this  mixture,  will  not  only  be^ 
deprived  of  its  ill  fmell,  but  endowed  with  the  fcent  and  reliilv 
of  the  oil;  which,  by  being  thus  united  with  a  fait,,  very  fubtileand 
friendly  to  nature,  will  leis  over-power  and  offend  the  brain  and  fto-^ 
mach,  than  meer  chymical  oHs ;  and  being  affociated  with  fuch  agile 
and  penetrating  corpufcles,  may^  with  them,  gain  admiflion  into  the- 
more  inward  recefTes  of  the  body,  and  there  exercife  the  virtues  ber 
longing  to  the  vegetables  that  afforded  the  oils,  or  iafleaft  to  the  oils 
themfelves.  In  this  odoriferous  aromatic  mixture,  the  oleaginous  pari* 
tides  are,  by  the  intervention  ofthefaline  ones,  brought  to  unite  rea^ 
dily  with  other  liquors,  and  even  with  aqueous  vehicles,  and  to  con- 
tinue long  enough  mixed  for  the  patient  to  take  them  commodioufly. . 
And  thus  there  may  be  a  multitude  of  Safla  voUtilia  oleofi^  thatis^ 
of  pleafing,  fubtile,  and  efficacious  remedies  for  inward  ules,  prepared  ^ , 
even  as  many  as^  the  phylician,  or  chymift,  ihall  make  eflential  oils. 
And  if  thefe  be  drawn  from  cephalic  plants,  as  marjoram,  rofemary^ 
f^c.  or  from  cephalic  fpices,.  as  nutmegs,  cinnamon,  c^c.  they  will^ 
probably,  afford  very  brisk  and  grateful  medicines,  to* relieve  and  com- 
fort the  brain  and  fpirits,  &c. 

I  recommend  it  to  phyficians  to  begin  the  natural  hifliories  of  the 
other    animal  fluids,  as  the  faliva^  lymfha^  pancreatic  juice,  e^c.  Only 
having  beftowed  much  pains    upoa    urine;    and    thinking    it  a  moft 
noble  fubjefl:  to  work  upon ;  I  fhall  here  fubjoin  a  let  of  titles,  which  -. 
I  once  drew   up  for  the  natural,  hifiory  of  it, 

1.  The  colours  of  human  urine.  Hudt  ftr 

2.  Its  tafl.  thenstMrsi- 

3.  Its  Ccem,  frejh  and  Putrified.  bifiorj.fhu. 

4.  lije  heat  ana  cold  oj  human  urine.  mUtcdiy 

5.  Tlje  fpccific  gravity  of  human  urine.   '  htalthymtmr 

6.  The  conffience  of  it^  as  to  denftty^^  '^i/^^jl^j.  &j^  • 

TV.  The 


.04-  Experiments    and  Obfervations^  &C. 

VliibicirtB.     7-  The  aerial  ^articles  contawed  in  it. 

j<i^/^J     8.  Whether  human  urine  is  a  jit  liquor  for  fermentiaien,  froptrlji  fo  Cjiffd. 
9.  The  difference  hefxttn  frcjh  and  fiale  human  urine. 

10.  The  fermentationj  or  futrefoBiorty  ef  human  urine^aad  the  time  it  re^ireu 

11.  The  ffontaneous  ftparation  of  farts  in   human  urine. 
n.  Its  vulgar  aitalyfsy  by  difiiSatien. 

13.  Some  other  Vf^s  of  difiiSitig  human  urine. 

14.  iTse  froportion  of  the  ingredients  of  human  urine  ' 

15.  The  ffiriti  of  hman  urine, 

16.  The  fhtegm.  V 

17.  Vm  volatile  fait,  j 

18.  Thjixt  fait.  .1  V 
15).  The  cemfnmd  fait, 

20.  Thejhining  fubfianca  ehaiaable  from  htmofl  urine, 
Z\.  The  fait  predominant  in  human  urint. 
3.2.  The  empyreumatical  oil^  or  oils  of  urine. 

23.  The  mellago  or  reh  ^  human  urine,  and  its  ufes^ 

24.  The  terra  damnata  of  human  urine. 

25.  Some  accidental  differences  of  human  urine,  as  ^tis  emitted  in  the  morning^ 
at  certain  difiances  from  meals,  or  after  the  uft  of  certain  alimtntf, 
«r  medicines,  as  ffaragus,Jwrftntine,  &c.  or  at  differing  feafonS  of  the 
year. 

Atf.  The  i^ity  of  human  mine  with  other  bodies,  effeciaSy  the  veget^le  and 

mineral- 
27.  The  hofiility  of  human  urine  with  acids,  &C. 

18-  The  affinity  and  difference  between    urint,    blood,  goB,  mili,  &c.  and  ether 
titptors,    or  animal  juices ;  particularly   the  comfarifon  between    human 
urine  and  that  of  brutes. 
ap.  The  mechanical  yes  of  human  urine. 

30-  The  chymical  ujes  of  human  urine,  and  its  parts,  eJpeciaHy  at  menjhaumti 
3 1 .  The  medicinal  ufes  of  human  urine,  external  and  internal. 
32-  Particulars  omitted,  relating  to  the  hijfory  of  human  urine. 
33>  Premijcuous  ohfervaliens,  experiments  and  inquiries  ^out  human  urine. 
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SECT,    h 

H  E  fearch  into  the  nature  of  mineral  waters,  being  ufually    fH  inffai^^ 
confined  to  very  narrow  limits ;  my  prefent  defign  is,  to  en-  $f  dttirmining" 


large  the  knowledge  of  the  fubjefl-,  by  propofing  fbme  com-  ^^f  »*J*^'  ^■ 
preheiifive  heads  of  enquiry  about  it.  minerMi  — - 


T 

eheiifive  heads  ot  enquiry  about  it. 

But  I  muft  own,  that  notwithftanding  the  feveral  means  I  propofe,   ^'' 
of  difcovering  the  natures,    or  qualities,  of  fuch  waters,    the    fureft 
way  of  knowing  them  is,  from  a  long  experience  of  their  good  and 
bad  effeitsj  for,  I  queftion  not,  that  there  He  beneath  the  furface  of 
the  earth  many  mineral  fubftances,  lome  fixed,   others  volatile,    fome 
hard,  fome  loft,  fome  in  the  form  of  liquors,  and  others  in  that  of  fumes, » 
to  which  the  generality  of  learned  men  are   wholly    ftrangers  •,    and* 
the  natures  of  iUch  as  have  been  rarely  feen,  are  ib  little  known,  that 
no  names  are  ailign'd  them :    whence,   of  the  ingredients  we  are  un- 
acquainted with,    the  proportions  wherein  they  are  mixed  may  be  fo* 
immerous,  and  the  qualities  refulttng  therefrom  fo  very  different  from 
thole  of  the  leparate  ingredients,  that  the  difficulty  of  exprefly  deter- 
mining, rhe  effetls  of  mineral  waters,  apriari^  feems  alnaoft  infuperableto^ 
human  underftandihg.. 

But  this  difficulty  ought  nor  to  mate  us  think,  a  projeft   for^  the- 
statural  hiftory^  of  av  mineral  water  ufelefs*.  ^is.  no/ haall  advantage,^ 

tco 
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McDiciNB.  to  know  what  particulars  tte  fit  for  our  enquiry  ;  to  be  furniflied  w5th 

V,.^*V"^J  a  let  of  heads,  under  which  particular  experiments  and  obfervations 

^n^ay  be  ranged^  and  kfily,  to  befurniihed  with  variety  of  mkhods 

to  make  the  proper  trials  for  inveftigating  the  nature^  or  examimng  tha 

-qualities  of  a  water  propofed :  fince  the  fubjeft  may  hence  be  viewed 

on  all  its  fides  ^  and  a  conjeilure  be  made,  as  to  what  faline^  or  other 

knowa  minerals,  and  what  quantities  of  them,  impregnate  the  water  ^ 

and^  confequently,  what  etfefts'tis  likely  to  produce  inhuman  bodies. 

fh  wc0iy      ^^  ^o  difcover  the  nature  of  mineral  waters,  is  a  far  more  difficult 

tlmaitpf^it.  task  than  thole  who  have  not  tried  wou'd  imagine^  we  ought  to  view 

the  fubjed  in  as  many  differmt  lights  as  we  can  expofe  it  to  \  and  take 
in  all  the  helps  to  the  difcovery  we  can  ^  fince  a  gcea{  XQany  particulars 
tbat  finjgly,  or  at  the  firfi  vieW|  feem  not  very  pertinent,  yet  if  furvey VI 
in  conjunction,  and  skilfully  applied,  may  greatly  amduce  to  the 
defired  end.  And  I  have  here  been  the  larger  in  my  enquiries,  becaufe 
many  obfervations  have  perfuided  me,  that  phyficians  ought  to  confi- . 
der  very  well  the  nature  of  the  waters  they  prefcribe  \  to  what  perlbns ; 
for  what  di&ales ;  and  in. what  manner  they  employ  them.  For  tho 
many  look  uponthele  waters  as  fuch  innocent  medicines,  that  if  they 
^o  no  good,  they  can  do  no  harm;  yet  the  effefts  which  have  too  often 
enfued  upon  the  unskilful  ufe  of  them,  efpecially  when  long  continued, 
fhew  the  drinking  of  them  to  be  no  flight  thing,  that  may  fafely  ba 
•played  with :  for  I  have  feen  very  great  fcrvice,  and  very  great  mifl 
chief  done  thereby;  and  the  latter,  in  particular,  fome  time  after 
their  operation  is  thought  to  be  over^  and  perhaps  forgotten. 

And  1  look  upon  the  examination  of  the  properties  and  qualities 
of  mineral  waters,  as  a  thing  of  the  greater  importance,   becaufe  I 

*    ^  fufpeft,  upon  probable  grounds,  that  by  a  diligent  f'earch  there  may 

be  difcovered,  both  in  England  and  other  countries,  a  far  greater  num- 
*ber  of  them  than  is  yet  imagined,  efpecially  ferruginous  ones  j  for  by 
fbme  uncommon  trials,  1  have  found,  that  feveral  minerals,  which  men 
either  knew  not  what  to  make  of,  or  by  reafbn  of  their  pafling  under 
other  names,  did  not  fulpefl:  to  be  chalybeate,  abounded  in  parts  of 
that  nature.  And  as  our  globe  is  providentially  furnifhed  with  a  far 
greater  plenty  and  variety  of  iron-ores  and  minerals,  partaking  of  that 
metal,  which  is  the  mofl  ufeful  by  far  to  mankind ;  fo  they  are  more 
difposM,  than  one  wouM  expefl:  from  fuch  hard  bodies,  to  impregnate 
liquors,  not  manifeftly  acid,  and  that  feem  unlikely  to  work  upon  mine- 
rals much  fofter  than  they.  To  make  this  probable;  upon  the  minute 
filings  of  pure  fteel,  we  put  fome  tinfture  of  galls  made  with  common 
water,  that  had  been  filtred  thro'  cap-paper;  and  found,  that  in  lefs 
than  an  hour,  the  tranfparent  infufion  of  galls  was  alterM  to  a  dark,  and 
almoft  inky  colour,  which  it  retained  even  after  filtration;  andthi?, 
tho' the  vial  that  contained  it  was  very  flender.  Alike  effeft  was  pro- 
duced by  Irnall  filings  of  fleel,  but  fomewhat  more  flowly,  in  the  red 
tinflure  of  brazil,  and  alfo  iu  that  of  log-wood  made  with  common  water. 

In 
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In  countries  manifeftly  abounding  with  metalline  and  other  minerals^  Medicine.^ 
it  may,  perhaps,  be  worth  while  to  defeend  much  lower  than  the 
fuperftcies  of  the  ground,  to  make  fearch  after  fubterraneal  fprings  and 
wells,  and  their  operations  upon  human  bodies.  For  I  have  been  affured 
by  thofe  who  had  vifited  mines,  that  fometimes,  at  very  great  depths 
therein,  they  have  found  running,  as  well  as  ftagnant  water,  of  diflfe- 
rent  tafts  and  qualities  j  and  that  the  diggers,  venturing  tomakeufeof 
them,  difcover'd  fome  to  be  mifchievous,  and  others  innocent  and 
medicinal.  Of  both  theft  forts  we  have  inftances  in  our  tin-mines  of 
Cornwal  ^  and  as  to  the  latter,  an  ingenious  gentleman,  who  has  the 
over-fight  of  fome  C&rnifii  water-works,  tells  me,  that,  in  the  bottom  of 
a  tin-work,  called  Kamkey^  wrought  above  fixty  fathoms  deep,  the 
mineral  was  a  mixture  of  tin  and  iron,  and  the  water  red  and  thick, 
yet  drank  cool  and  pleafant,  and  pafsM  by  urine  near  as  red  as  it  was 
drank  j  "  as  I  have  been  informed,'*  fays  he,*^  by  thofe  who  ufed  it  whilft 
^  the  mine  was  working  *)  but  the  vein  of  ore  is  now  degenerated  or  loft.'' 


SECT-    n. 

HE  who  wouM  draw  up  the  hiftorv  of  a  mineral  water,  to  have   Hisdffir  tU 
its  qualities  examined  or  dilcover  d,  fhou'd,  in  my  opinion,  make  »«^w^  *«>gr 
three  forts     ^    "  "        '  '        '        ^    ^ 

that  relate  ^         ^ 

next  upon  its  properties,  and  qualities,  when  drawn  up  at  the  fprinj-  dknmf/ ^  nr^ 
head,  or  other  receptacle  -,    and  iaftly,  upon  the  operations  and  eflfefts  «#^««&- 
of  it  in  the  human  body,  both  diftemperM  and  in  health,^  according 
to  the  feveral  methods  and  circumftances  of  its  adminiftration.    To  the 
firft  of  theft  obfervations,  the  following  heads  are  referable. 

1 .  In  what  climate  and  parallel,  or  in  what  degree  of  latitude,  the  minerd 
water  ffrings  «p,  or  fti^ates. 

2.  Whether  the  ffring-head,  or  other  receptacle,  chiefly  regards  the  eaft,  the 
weft,  the  north,  or  the  J  out h. 

3.  IVhether  the  water  be  found  in  a  plain,  or  a  valley*,  and  if  not,  whether 
it  rifes  in  a  hillochy  a  hilly  or  a  mountain. 

4.  Whether  it  be  found  at  the  top^    the  middle,  or  the  bottom  of  the  rifing 

ground. 

5.  Whether  the  water  leaves  any  recrement,  or  unufual  fubftance,  upon  the 
ftones^  or  other  bodies,  that  lie  in  the  channels  it  pajfes  through,  or  in  the  recep^ 
tacles  that  contain  it, 

6.  Whether  there  lie  beneath,  or  near  the  medicinal  water,  aty  fubterraneal 
fire,  that  hath  manifeft  chimneys,  or  vents,  atid  viftbly  by  night  only,  or  by  day, 
burns,  or  fmoaks,  either  conftantly,  or  at  certain  periods. 

Vol.  III.  Sss     •  i.Wktir 
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Mbpicinb.       7.  whether  at^  ornear  the  mouth' of  thcfe  ventSy  there  be  found  either  flowers 

\^f(^^S/'''^J  of  brimfionCy  a  fait  like  fal-armoniaCy   or  other  miueral  exhalations^  in  a  dry 

form* 

f^  -  8.  Whether  there  be  under y  or  near  the  cour^y  or  channel  of  the  watery  anjf:^ 

^bterraneal  efl-uary^  or  latent  mafs  of  hot ^  or  vifihly   burning  materials:     and 

"phfther  fuch  ejhary  afford  an  uniform  heaty  as  to  fenfe  ^  or  have  hot  fitSy  as  it 

.-  ,  were  periodically-y  and  iffo^  whether  tkefe  come  at  certain  and  ftated  timesy  or 

/  *  irregularly. 

9.  Whether  over  the  ejhary y  or  in  fome  other  f  arty  near  which  the  mineral 
water  ff  rings y  there  arife  any  vtfible  mineral  fumes y  or  f moke y  early  in  the  morn^ 
ingy  or  late  in  the  evening  •,  and  if  fuch  fumes  afcendy  in  what  plenty y  of  what 
colour  and  fcent. 

10.  What  is  the  more  obvioHS  nature  of  that  part  of  the  foil  y  which  appears 
not  manifejlly  metalliney  or  marcafiticaly  and  which  the  medicinal  water  paffes 
through y  or  touches  upon :.  and  what  are  the  qualities  of  the  neighbouring  foil y  and, 
the  adjacent  country  ;  as  whether  ip  be  rocky y  ftonyy  clayijhy  fandyy  chalky y  &€• 

1 1 .  Whether  there  be  any  oresy  marcafitesy  or  earthsy  efpecially  high-coloured 
cnesy  impregnated  with  mineral  juicesy  to  be  met  with  in  the  courfe  of  the  medi" 
cinal  fpringy  or  in  the  receptacle  of  the  fame  water :  and  what  thefe  minerals  arCy 
whether  copperijh'yferruginoHSy  marcafiticaly  &c.  and  whether  the  ores  doy  or  do  not 
abound  in   the  metalline  portion ;  #•#,  alfoy  with  what  other  ingredient y  as  fpoTy 

•  caukcy  fulphury  orpimenty  arfenicy  &C.  they  are  mix'd  or  incorporated  with. 

12.  Whether  the  fpring  of  the  medicinal  watery  was  common  witier,  befe  /  it 
came  to  any  particular  part  of  the  foil  it  runs  throughy  and  there  begins  to  be 
manifeftly  impregnated  with  mineral  bodies. 

13.  A'd  whether y  in  this  cafcy  it  makes  any  effervefcencey  or  other  confliSly 
with  the  mineral  it  imbibesy  or  with  any  other  watery  or  licpiory  that,  it  meets 
with  in  its  way  j  and  whether  the  conjUSt  produce  any  heat  or  no. 

1 4.  Whether y  if  the  mineral  water  be  manifejlly  hoty  or  extraordinarily  coldy 
the  fpring  it  flows  out  at y  or  the  receptacle  it  fiagnates  i»,  have  near  it  a  well  of 
watery  of  a  contrary  quality  y  as  is  obferved  in  a  few  places  of  France,  and 
elfewhere. 

1 5.  Whethrry  when  the  water  appears  in  the  fpringy  or  receptaclcy  there  float  at 
the  topy  lie  at  the  bottomy  or  fwim  between  bothy  any  dropSy  or  confiderable 
quantity  of  oily  like  Naphta,  or  other  bituminowy  and  inflammable  fubflance. 

1 6.  Whether  the  water  be  confiderably  alter  dy  in  quantity  or  quality y  by  the 
different  feafons  of  the  year  y  by  the  varying  temperatures  of  the  airy  as  to  heaty 
coldnefsy  droughty  &C.    by  the  plenty  or  paucityy   frequency  or  unfrcijuency    of 
failing  rainsy  or  fnows  ;    and  what  may  be  the  boundsy    or  meafures    of  thefe 
alterations  in  the  water* 

rHiffiSt  ef  '^^^  known,  that  the  drinking  of  ferruginous  waters,  fuch  as  the 
rsim  upm  a,.  Cerman-Spatt^y  and  of  Tunbridgey  is  ufually  prefcribed  for  many  weeks  j 
wUBsrslffrit^  during  which  time  it  often  happens,  that  the  fall  of  rains  occafions  a 

doubt,  whether  they  be  not  fo  much  diluted  thereby,  as  to  be  fpoil'd 

in. their  medicinal  capacity:    and,  indeed^  1  more  than  once  obferved, 

'         -  -        -  .  -  ■    '  —  -  -     -       ^^ 
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that  Ibme  fuch  waters,  after  confiderable  rains,  have  loft  their  power  Medicini. 

of  producing  the  ufuai  colour  with  galls  \  and,  therefore,  it  may,  in 

fome  cafts,  prove  very  ferviceable,  to  be  able  to  conjefture,  whether 

or  no  the  rain  has  made  the  mineral  water  unfit  for  drinking.    Now, 

a  fmall  rain  does  little  or  no  harm  to  the  medicinal  fpring  \  and  Ibme« 

times,  a  moderate  one,  efpecially  after  a  long  drought,  may,  inftead 

of  weakning,  increafe  its  virtue,  by  wafliing  down  into  its  channel  Ibme 

falts,  that,  during  the  dry  weather,  were  concreted  in  the  pores  of  the 

ground;   and,  perhaps,  alio,  by  railing   the  water   in    the    channel, 

Jo  as  to  difTolve  fbme  ftlts  concreted  there,  which  it  cou'd  not  reach 

before.    But  if  the   rain  has  long  continued,   the  eftimate  may  beft 

be  made,  partly  by  the  greater  or  lelTer  depth  of  the  fpring,  below 

the  furface  of  the   ground ;    but  chiefly  by  the  peculiar  nature,   or 

ftrength,   of  the  mineral  water.      For,    fome  fprings  are  much  more 

copioufly  impregnated  than  others  •,   and  therefore  will  bear  a  greater 

dilution  by  rain  water.    Thus,  tho'  I  have  found  more  than  one  of  our 

Englijh  ferruginous  fprings,  efpecially  thofe  near  London^  too  much  weak- 

ned  by  the  water  that  rain'd  into  them ;  yet  upon  carefully   trying, 

how  much  of  that  fluid  fome  German  ^aw  water,    which  came  very 

well  conditioned  to  London^  wou'd  bear,  it  appeared,   that  when  this 

was  diluted  with  no   lefs  than  thrice  its  weight  of  rain-water,  it  ftill 

retained  ftrength  enough  to   produce  a  purpliih  colour,  with  freih 

powder  of  galls. 

1 7.  Whether  any  things  conpderahUy  can  be  certainly  difcovered^  or  any  very 
frobable  conjecture  tnade^  of  the  nature  and  qualities  of  the  fubfiances  that  im* 
fregnate  the  watery  by  a  chymical  and  mechanical  examination  of  the  mineral 
earths  J  through  which  it  flowsy  or  in  which  it  flagnates  ',  and^  particularly^  from 
ohfcrving  their  colour^  whether  native^  or  accpiiredj  by  being  left  in  the  pre ;  their 
fpecific  gravity  ;  their  ^or dingy  or  not  fording  any  falty  or  other  Joluble  fub' 
fiance^  by  decoSiion ;  their  being  folubUy  or  indiffolubUy  in  particular  chymical 
menflrua  of  feveral  fortSy  <ii  Aqua  fortiSy  fpir it  of  fait y  &c.  and  their  being 
committed  to  diftillationy  in  vcjfels  of  different  fortSy  and  various  degrees  of 
fircy  with  care  to  receive y  fepar at elyy  the  different  fubfiances  they  affordy  whether 
in  the  form  of  liquor Sy  or  of  flowers ;  and  by  examining  thefe  fubfiances  in 
proper  met hodsy  as alfo  their  Caput  mortuum,  by  calcinationy  lixiviation^  and^ 
if  it  will  hear  fuch  a  degree  offrey  vitrification. 


SECT.    III. 

WE  are  next  to  confider  the  water,  as  drawn  out  of  its  fpring,    Minersl  m- 
or  receptacle :  and  to  render  the  following  heads  more  intelli-  ^^Vf^^ 
gible,  inftruftive,  and  ufeful,   i  will  illuftrate  and  explain  feveral  of  ?Jj^'*^^ 

Sss  2  themi-'^"*; 


500  Heads  fi^r  the  Natural  Hifiory 

Medicikb.  them ;  and  alfb  deliver  fome  practical  ways  of  tiyal,  as  the  lubjeSs 

{,^^\^^J  ihall  require. 

I.  Its  aSliuU  coldnefs  it  heat*   . 
3J#  iwjf  #r  ^  The  knowledge  of  the  degree  of  coldnefs  in  the  water,  efpecially 

wSm^wL    ^^  ^^  ^  extraordinary,  may  lead  one  to  conjedure,  whether  the  ipring. 

^I^I^Siftir    d^cends  from  any  connderable  depth  under  ground,  or  whether  it  runs 

itmm%Md   through  a  (bit  abounding  with  falt-petre,  lal-armoniac,  or  fbme  flicli 

hmithuh  very  refrigerating  fubftance. 

***"^^*  The  degree  of  the  water's  coldnefs  or  heat  may  be  eftimated  ievef^ 

ral  ways  \  as  by  its  having  or  not  having  the  po<ver  to  coagulate  ^ 
iential  oil  of  anifeed  or  fennel-feed  ^  by  its  being,  or  not  being  able 
to  melt  bodies,  of  different  difpofitions  to  fufion,  as  butter,  tallow, 
bees-wax,  &c.  to  coagulate  the  whites  of  epgs,  or  drefs  them  in  their 
ihells,  &€.  but  the  beft  method  is  to  plunge  into  the  water  the  globulous 
part  of  a  good  hermetically  (ealed  thermometer,  whereon  the  degrees, 
oir  cold  and  heat  are  carefully  marked. 

a.  Its  Jfecific  gravity. 

^  ^jJhmi^     The  knowledge  of  the  fpecific  gravity  of  a  mineral  water  may  be  of 

hm^hibidgc  ^^^^  "^  ^^  difcover  its  nature  j  not  only  by  enabling  men  to  difiinguilh 

^mfitytfm    ^^^  ^^^'"^  Other  waters,  but  by  affording  a  confiderable  and  double  in- 

minndw0m    formation.    For  by  comparing  the  weight  of  the  propofed  liquor  with 

i<^«  that  of  common  water,  we  may,  in  cale  the  former  proves  the  hea- 

,  vier,  be  alfifled  to  efiimate  with  what  proportion  of  ftlt,  ferruginous^ 

or  other  mineral  lubftance,  it  is  impregnated  ;  and  if  it  be  very  light^ 

or  lighter  than  common  water,  it  may,  with  probability,  be  conclu« 

ded,  that  the  fubflance  that  impregnated  it,  is  either  very  finall  in 

quantity  or  proportion,  but  of  a  fpirituous  and  volatile  nature  j  which 

is  a  diicQvery  of  no   Imall  moment  in  this  affair.    And  tho'  it  may 

feem  a  paradox,  that  the  water  impregnated  with  a  metalline  or  mine* 

ral  lubftance  fhould  be  lighter  than  common  water  ^  yet  upon  tryal, 

carefully  made,  I  have  found  Ibme  mineral  waters,  as  particularly  that 

of  TvnbrUgt^   that  of  the  German'Sfawy  and  of  fome  of  the    IJIington 

Iprings,  to  be  manifeftly  lighter  than  common  water :  and  fome  t^en 

up  at  Tunhridgey  has  proved  lighter  than  common  water,  purified  by 

diftillation. 

Yet  I  would  not  in  all  cafes  refer  this  furprizing  levity  to  the  ad« 
mixture  of  Hghter  corpufcles;  becaufe  fome  tryals  have  convinced 
me,  that  much  of  the  comparative  lightnefs  proceeds  firom  the  mine* 
ral  waters  poflefling  a  fmaller  quantity  of  common  fait  than  ordinary 
water  contains.  My  experiments,  however,  did  not  fatisfie  me,  that 
this  want  of  fait  was  the  fote  or  adequate  caufe  of  the  lightnefi  of  the 
waters  I  examined. 


ft 
•» 


<4te;^riii>  ^^^  ^^  difcover  fuch  minute  differences,  requires  exaft  inftruments  ; 
*^Sm!!SiiSL  *^*  indeed,  to  fpeak  freely,  there  are  few  up|On  whofe  reports  I  durft 
JtJbmM^  confidently  relie  for  the  fpecific  gravity  of  mineral  waters.   To  weighs 

liquors  with  accuracy^  more  cafe  imd  skill  muft  contribute  with  nicer 
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infirumente  than  often  fall  to  one  man's  ihare. ,  And  yet  when  phy-  Mbpicinb* 
iicians,  or   others,   weigh    mineral    waters,   they  ufually  do  it  in  au 
apothecary's  fliop.    The  moft  accurate  method,''  that  I  am  acquaint- 
ed with,  to  compare    the  different  weights   the  fame  finking  body, 
has  in  common   water,  and  in  the  liquor  propos'd,  requires  skill  in 
hydrofiatics,  as  well  as   good  inftruments,  and  is  prafticable  by  few. 
The  way  ot  comparing  waters  by  the  greater  or  lefTer  degree  of  fubmer- 
iion  of  the  fame  cylinder,   or  other  floating  body,  is  Icarce  accurate 
enough  ^  wherefore,  I  chofe  to  make  u(e  of  a  very  thin   round  vial^ 
with  a  ilattifh  bottom,  that  it  might  ftand  upright,  and  be  very  light^ 
which  was  fucniihed   with  a .  neck  as  long,  as  a  ^oofe's  quill,  drawn 
very  even  into  a  hollow  cylinder  of  above  three  inches  long^  and  fit<- 
ted  at  the  top  with  a  little  gap,  to  hinder  the  water  fix)mralcending. 
above  the  due  height. 

This  glafs  containi  d  three  ounces,  a  half,  and  forty-three  grains  of  com- 
mon water,  yet,  when  empty,  weighM  but  fix  drams,  and  forty*two 
grains^  whence  I  cou'd  uie  it,  in  fuch  a  balance,  that  the  addi- 
tion or  detraQion  of  half  a  grain,^  or  lefs,  would  make  either  fcale 
preponderate  i  fb  that,  tho'  capable  of  holding  water  enough  for 
accurate  tryals,  yet  when  filled,  'twas  not  too  heavy  for  a  tender 
balance.  In  this  veffeL  therefore,  we  carefiiUy  weigh'd  feveral  liquors, 
and  among  others,  diflterent  mineral  waters  \  fbme  of  which  we  found- 
as  follows  ^  the  glafs  being  always  fiird  to  the  fame  height,  and  weigh* 
ed  in  the  fame  balance.  ^ 


Common  water  - 


Common  water  diflilPd 

jt^on  water  ■  

Effom  water  .■ 

Vulwich  water  ->— 

Stretham  water  — — .~ 
Barnet  water 
North-hall  water  -^ 
Cerman'Spaw  water 
Tunbridge  water 


mw 


-I 


IJlingtm  \vater,from  the  tcufic-houfe 
IJUngton  water,  from  the  vault  with  fteps 
JJlinpon  water,  from  the  cellar 


oic. 

a 
3 
3 
3 
3 
3 

^Weighed  3 

3 

3 
3 
3 
3 
3 


Jr.£r. 

4    43 


4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


41 
.48i 

SI 
54 
55 

51 

50 
40 

3» 
36. 

39 
39 


From  hence  is  may  appear,  that  as  leveral  mineral  waters,  which 
contain  lalts,  are  confiderably  heavier  than  common  water ;  10  Ibme,- 


*  Water  will  have  diffirrent  deofities, 
according  as  the  warm  or  cold  air  aftQs 
Us  whsieby  »  mineral  water  stay  he 


confiderably  influenced,  if ^  carried  far 
from  the  ipring,  before  *tis  examined. 
See  Pit//*/  Thw/.  N".  3  ( 5>  /•  3^ 

efpe* 


-.-     ^   V        f 


jijjjp^  ;  Heals  for  the  Natural  Htftory 

.MBi>icmB«  efpecially  ferruginous  waters,  are  impregnated  with  fuch  a  fine  flibfiance, 
^L^rv^O  as  to  be  lighter  than  common  water. 
'■•-'^*  3.  Its  tramffarency^  muddinefsy  w  f^mty. 

4.  Whether  the  mmral  water  mllj  by  ftanding^  let  faU^  cf  it  felfy  smy  oler^ 
^-  or  other  earthy  fiAfiance^  fffeciaHy  if  the  liquor  he  keft  from  the  air. 

'  ^  ^  watursl     "^^^^  article  may  frequently  help  to  difcover  what  kind  of  foil  the 
^    ifroMtaterfs  water  has  paf&d  through,  and  is  alfo  ufefiil  to  diftinguilh  the  fpon- 
!^^  mMMws^     taneous   refidence  that  the  liquor  lets  fall  hy  mere  ftanding,  from 
r  '^  2?  ^  7*7    ^^^^  ^^^y  ^^^^  ^^^  ^^  mortuum^  which  remains  after  the  total  eva* 
*     mnUiid^      poration  of  the  water  1  by  which  means,  alfo,  the  weight  of  the  lat- 
'■  '        ter  may  be  more  truly  known.    Not  to  mention  other  mineral  wa- 

ters, I  found  fome  from  the  Germaft-Spawj  brought  very  well  flopped, 
to  London^  afforded,  by  Ions  {landing,  a  pretty  quantity  of  terreftrial 
fubfiance,  that  look'd  almoft  like  yellow  oker,  and  perhaps  was  greatly 
allied  to  it  in  nature.  The  article  mentions  if  the  liquor  be  kept  from 
the  air,  becaufe  I  have  found  that  fome  liquors,  by  being  expofed  to  the 
free  air,  wouM  have  copious  and  fiirprizing  fubfiances  feparated  from 
them,  as  if  the  air  contain'd  fome  precipitating  falts  fit  to  work  on 
the  fluids. 
'§Me$^ietitsl  5*  Whether  any  thing  can  he  dijcovered  in  the  mineral  watery  by  means  of 
'olfmfstitm  to  the  hefi  mifcrofcofes^  weB  adapted  to  view  it. 

^'ww/  *^       Having  cauled  a  youne  perfon,  who  was  ufed  to  microfcopical  ob- 
%    JI^/.     **"     fervations,  to  look  upon  iome  mineral  waters  through  the  befl:  glaiTes  j 

he  could  difoem  no  difference  between  them  and  common  water.    But 

notwithftanding  this,  the  tryal  ought  to  be  repeated  by  various  per- 

V  fons,  on  feveral  waters,  with  different  microfcopes,  in  differing  lights. 

^Tis  thought  by  feveral  ingenious  perfons,  that  the  little  bodies  difl 
covered  by  Mr.  Letuwenhoeck^  and  fince  by  others  oblerved  in  pepper- 
water,  are  not  living  creature?,  but  little  inanimate  concretions  cafu- 
ally  form'd  and  carried  up  and  down  in  the  liquor.  But  the  following 
^l^riment  iliews  the  contrary.  Having  laid  upon  the  microfcope 
part  of  a  drop  of  water,  wherein  I  faw  numberlefs  particles  in  brisk 
motion,  we  then  put  to  that  liquor  with  a  briflle,  part  of  a  drop  of 
fpirit  of  fait,  which,  as  we  expefted,  prelently  deprived  them  of  their 
motion,  and  left  them  to  be  carried  flowly  to  and  fro  in  the  liquor  •,  fo 
as  to  make  it  vifibie  that  they  were  then  dead,  and  were  alive  before. 
>  (J.  Its  colour. 

7-  I^s  odour y  whether  acetous^  vinous^  fulphureous^  bituminous ^  &c. 
Vatim  •-       The  odours  of  feveral  mineral  waters   are  beft  judged  of  at   the 
diMTsoifm^a^  fpring-head,  or  other  receptacle,  whence  Iome  of  them  being  remov'd, 
khindifferm  ^^^^^^  afford  any  odour  at  all,  perceptible  by  us. 
ffnmrw  wa^        Perhaps  the  fulphureous  fcent  that  is  fometimes  perceiv'd  in  7«*- 

hrid^e  and  other  waters,  in  their  fources,  may,  in  part,  proceed  from 
loole  exhalations  that  cafually  happen  to  be  mixed  with,  but  do  not 
conHantly  belong  to  the  water. 

The 
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The  vinous  odour  is  mentioned  among  others,  becauft  Ilim  credibly  Medicine* 
informed,  that  in  Franct  there  is  a  mineral  Ipring  of  that  (cent.  K^^^^T'^^X* 

I  mention  the  bituminous  odour,  diftind  from  the  fulphureous,. 
becaufe  men  are  too  apt  to  confound  them,  and  take  all  fetid  mine- 
ral waters  for  (ulphureous  \  tho'  feveral  of  them  are  manifeftly  bitu- 
minous, as  may  be  gathered  not  only  from  their  proper  odours,  but 
from  feme  drops  ot  petroleum,^  that  are  found  fwimming  upon  the 
water. 

It  feems,  alfo,  not  unlikely,  that  Ibmetimes  a  fpring  may  partake  • 
both  of  fulphur  and  bitumen,  mix'd  together  by  the  fubterraneal  heat  j 
for  I  have  found,  that  I  could  eafily  melt  and  incorporate  thefe  two 
fubftances 

8.  Its  tafty  whether  acid,  ferrupnow^  vitriolate,  lixhiatey  fulphvreoWy  &C. 

9.  Whether  any  cha^/ge  will  be  produced  in  the  tran/parencvy  cohtir,  odour,  or 
Paft  of  the  mineral  water,  by  its  being  taken  up  at  the  Jpring'head,  or  other 
receptacle,  or  removed  to  fome  difiance ;  by  its  being  kept  ftopt  or  ttnftopt,  for  a 
greater  or  leffer  fpace  of  time  j  by  its  being  much  heated,  or  refrigerated^ 
and,  alfo,  by  its  being  turned  into  ice  by  cold,  naturally  or  artificially  produced, 
and  thawed  again. 

This  is  a  neceflary  article,  becaufe  many  perfons  who  drink  mineral   ^^  '^rf* 
waters,  cannot  well,  either  for  want  of  ftrength,  or  conveniency,  re-  ^^^^"/^^^j^* 
pair  immediately  to  the  fpring-head,  but  are  obliged  to  drink  them  in  ^  nanffmB- 
their  beds,  or  lodgings,  and,  perhaps,  to  have  them  tranfported  from  thn.andhein^ 
a  foreign  country.    Many  purging  waters   are   found    to  retain  their  ^xp9ftd  f  tha 
laxative  virtue,  and  that,  perhaps,  for  a  confiderable  time,  tho'  carried  ^"'' 
to  places  diA<tiit  From  tho(e  they  rift  in.    In  fuch  ferruginoiis  waters  as 
are  lighter  than  common  water,  I  found  a  manifeff  difference  with  regard  * 
to  their  tranfportation  j  for  moft  of  them,  even  fuch  as  will  bear  re- 
movii:g,  have  fbmething  of  freflinefs  and  quicknefs  at  the  fpring-head, 
that  they  afterwards  lofe.     And  forae  do  not  only  lofe  their  brisknefs 
by  being  removed,  tho'  in  veffels  dole  ftopt,  but  alfo  thte  power  of 
producing,  with  the  powder  of  galls,  a  purple  colour  ^    as  I  found  by 
trials  purpofely  made,  in  more  than  one  of  thefe  mhieral  waters  -,  which, 
to  prevent  fraud,  I  lent  for  to  the  fprings  themfelves,  by  lervants  of  my 
own;  who,  tho' they  carried  glals-bottles  along  with  them,  and  had  no 
other  errand  but  to  fill  and  flop  them  carefully,  yet  by  their  bringing 
them  lefs  than  a  league,  I  found  them  fo  alter'd,  as  no  longer  to  afford  a 
purplifli  colour,  with  powder'd  galls,    but  a  deep  reddilh  one;  whilft 
the  German-Spaw  waters    almoft    conftantly,    here   in  London,  afforded 
with  the  fame  powder,  a  rich  purple  colour  :    and  Tunbrtdge  waters  gave 
the  like,  but  not  fo  deep,  when  I  received  them  at  London  very  well 
ftopt ;  which  is  a  circumftance  of  great  moment.  For,'more  than  once,  I 
have  received  2itLondon,w^ters  lent  me  by  phyficians  from  7ft;7^ri/»^^,which 
yet  wou'd,  by  no  means,  yield  with  galls  a  purplifh  colour,    ^nd  I  found, 
that  even  the German-rpawy^^ter  wou'd  foon  lofe  its  faculty  of  turning 
purplifh  by  galls,  if  it  were  cojofiderably  heated. .    But  the  fame  Spaw 

water 
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'Mbdicine.  water  being,  in  the  fummer-timey  kept  all  night  in  an  open  veflel^ 
.  V^SrV^ilidy  till  late  the  next  morning,  retain  a  difpofition  to  be  made  purple^ 

by  the  admixture  <^  galls  \  but  it  loft  that  difpofition  before  the  next 
day. 

I  o.  The  thittnefsj  or  vifcoftty  of  the  mineral  water. 

II.  Whether  the  water  be  more  eafily  heated  and  cooled^  dilated  and  cotim 
vdenfedy  than  common  water. 

'  1 2.  Whether  the  mineral  water  wiUy  of  it  f elf ^  purefy  j  and  iffoj  whether  fooner 
'  or  later  than  common  water  j  and  with  what  kind^  or  degree^  of  ill  fcenty  and 
other  phenomena.  ^ 

13.  The  change  of  colours  producible  in  it  by  afiringent  dn^s^  pomegranate 

peelsy  balauJUanSy  red  rofeSy  myrobalans^  oak  leaves^  Sec.  at  alfo  by  fome  juices 

of  the  body. 

Kemarks  wp»     Since  the  change  of  colour  that  mineral  waters  produce  ui  the  infu- 

•"^^'^•«^**  fion,,or  tinfture  of  galls,  is  the  moft  ufual,  and  almoft  the  only  way 

^^li^LtJ^'^  ^^^^^^y  phyficians   examine  them^    I  fliall  fet   down  fome   remarks 

rsi  waters  kj  ^hich  I  have  made  about  this  method  of  proof  ^  and  the  rather.  beci*ufe 

f^iKf.  it  may,  mutatis  mutandis^   be  ufefully  applied,  to  find  the  qualities  of 

mineral  waters,  by  colourations  made  with  other  materials.  Firft  then^ 
it  may  be  obferved,  that  an  infufion,  or  tin£hire  of  galls  in  common 
water,  is  not  neceflkry  to  try  if  a  new  colour  will  by  them  be  produced. 
I  ufually  keep  their  powder  in  a  glafs,  exa&ly  ftopt,  to  have  them  in 
readinefs  to  mix  with  the  water,  and  fo  alter  its  colour  immediately^ 
if  galls  will  do  it  j  for  to  draw  the  tinfture  of  galls  with  fimple  water, 
often  takes  up  feveral  hours ;  and  the  tinging  parts  are,  alfo,  much 
•weakned  by  being  diluted.  But  if  a  tin&ure  be.requiri^,  thp  powder 
'  of  galls  tied  clofe  up  in  a  rag,  and  hung  in  the  liquor,  makes  the 
infufion  lefs  muddy. 

I  have  obferved  thofe  parts  of  the  infufion  of  galls,  efpecially  when 
made  by  heat,  that  produce  the  new  colour  with  ferruginous  waters,  are 
very  apt  to  fly  away ;  the  infufion  often  becoming  unfit  to  alter  the 
colour  of  the  waters,  whilfl  it  felf  appears  hign-coloured.  Upon 
which  account,  I  choofe  to  make  the  tinilure  of  galls  a  little  before 
.1  ufe  it ;  or  if  I  employ  dry  galls,  to  take  powder  that  is  not  ftale. 

'Tis  no  fafe  way,  and  may  prove  very  erroneous,  to  mix  galls,  or 
their  infufion,  carelefly,  with  the  water  to  be  examined  •,  for  thofe 
who  are  curious  to  make  good  ink,  will  be  eafily  perfuaded,  that  the 
deepnefs  of  the  colour,  greatly  depends  upon  the  proportion  of  galls 
to  the  other  ingredient  ^^  and,  accordingly,  that  by  putting  a  much 
greater,  or  a  much  lefs  quantity  of  galls,  into  a  certain  quantity  of  a 
mineral  water,  the  colour  refulting  may  be  more  or  lefs  intenfe.  To 
obviate  this  inconvenience,  I  make  my  infufion  with  a  certain  weight 
of  the  powder,  in  a  determinate  weight  of  water  j  for  inftance,  I  put 
about  five  grains  of  powder'd  galls,  to  fleep  for  five  hours,  in  an  ounce 
of  water  j  but  if  I  ufe  the  dry  powder,  I  put  three  or  four  grains  into 
^n  ounce  of  the  liquor  to  be  examined^    which  is  a  way  far  more 

cer- 
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certain  than  the  common,  where  the  ingredients  are  eftimated  byguefs.  MbdiciniT 
Diiferent  proportic^s  of  powderM  galls  are  applicable  to  tke  fame 
quantity  of  liquor ;  for  I  have  obferved,  that  there  is  a  great  inequa- 
lity among  the  mineral  waters,  in  which  it  may  be  employed.  I  have 
found  by  trial,  that  in  an  ounce  of  the  German  Sparv  water,  t  fingle  grain 
of  that  powder  wouM  immediately   produce  a  deep  purple  colour. 

'Tis  an  inconvenience,  that  not  only  galls,  but  other  drugs,  impart 
a  high  tinfture  of  their  own,  to  the  common  water  wherein  they  are 
infuied  ^  and,  therefore,  it  were  to  be  wifhM,  we  had  fome  drug,  that, 
without  communicating  a  colour  to  the  common  water  it  impregoates, 
wou'd  afford  an  infunon  fit  to  firike  a  blackiih,  or  a  purple  colour, 
with  ferruginous  waters. 

Tho'  it  be  ufeful,  'tis  not  always  necefTary,  to  employ  galls,  tofirike 
a  colour  in  mineral  waters  ^  for  the  fame  thing  may  Ibmetimes  be 
done,  tho'  more  faintly,  with  oak-leaves^  and  we  may  fuccefsfuUy 
fubftit^ite  for  the  fame  purpole,  fome  other  aftringent  vegetables,  as 
dry'd  red-ro(e  leaves,  the  peel  and  juice  of  pomegranates ;  and  that 
notable  fiyptic,  the  bloflbms  of  the  fame  plant,  vulgarly  called  ba«- 
laufiians ;  to  which  may  be  added,  myrobalans,  log-wood,  cK.  the  ftroug 
infufions  whereof  I  have  found  to  give  a  tinSure  very  dark  and 
blackiih,  with  fome  ferruginous  liquors. 

Since  the  galls,  cf%.  to  be  infufed  in  common  water,  are  not  always 
of  the  fame  goodnefs  or  flrength,  'tis  advifeable,  not  fo  to  trufl  to 
tny  determinate  proportion  thereof  to  the  water,  without  the  affiftance 
of  the  eye,  to  judge  I^  the  colour  of  the  tinfture,  whether  the  liquor 
be  duly  impregnated. 

'Tis  hinted,  that  animal  liquors  may  be  employed  to  produce  new 
colours  with  mineral  waters  ^  becaufe  'tis  ufually  obferved  in  the  ferru'- 
ginous  kind,  fiich  as  thofe  of  TunhridgCy  the  Sfaw^  &c.  that  the  grofs 
excrements  of  the  lower  belly,  are  blacken'd  by  a  mixture  of  their 
metalline  parts  ^  and  in  Tmbrldge  waters,  particularly,  I  have  obferved, 
that  after  the  drinking  of  large  dofes  of  them,  the  root  of  the  tongue, 
and,  perhaps,  fome  neighbouring  parts,  wou'd  alfb  acquire  a  dark 
colour. 

Tho'  the  way  of  trying  mineral  waters,  by  the  change  of  colours 
produced  in  them  by  galls,  be  ufeful,  and  recommended  by  being  eafy, 
cheap,  and  expeditious  5  yet  I  do  not  take  it  to  be  either  of  that  extent 
or  certainty  as  is  vulgarly  prefumed.  For,  perhaps,  its  only  confi- 
derable  u(e  is,  to  difbover  by  firiking  or  not  firiking  a  blackiih  or 
purpliih  colour  with  a  mineral  water,  to  manifefl  it  to  be,  or  not  to 
be,  either  of  a  vitriolic,  or  a  ferruginous  nature.  But  there  are  many 
metalline  ores,  and  other  mineral  bodies,  which,  not  participating  of 
iron,  will  remain  undifcoverable  by  this  means,  and  yet  flrongly  im- 
pregnate the  water.  Thus,  for  example^  to  try,  whether,  if  arfenic 
were  mingled  with  water,  galls  would  difcover  it,  by  producins  a  dark 
colour  therewith  ^  I  put  fome  of  the  powder  of  them  into  a  decoftion 
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Mbdicine.  of  arfenic,  but  did  not  perceive  it  gave  the  liquor  any  deeper  colour,, 
\;^^^^\/'''%^  than  it  would  have  done  to  common  water.     And  as  this  method  is 

but  of  fmall  extent,  ib  neither  do  I  find  the  informations  it  gives  us^ 
to  be  io  certain  as  they  are  prefumM,  For,  I  long  fince  found^  upon 
trial  purpofely  made,  that  another  body  of  a  metalline  nature,  which 
partook  not  of  iron,  wou'd,  with  the  infufion  of  galls,  afford  a  very 
dark  colour,  that  might  eafily  pafs  for  the  colour  produced  by  a  fer- 
ruginous waten  Andlfufpeft,  that  all  liquors  impregnated  with  iron^ 
are  not  difcoverable  by  the  colour  they  afford  with  galls  j  for  I  have 
Ibme times  made  fuch  a  liquor,  vrith  no  other  m^ineral  fubflance  in  it 
befides  fleel  or  iron  *,  but  I  did  not  find  it  wouM  turn  the  infufion  of 
galls  either  blackifh  or  purple :  which  led  me  to  imagine,  that  thefe. 
colours  are  afforded  only  by  fuch  ferruginous  waters,  as  have  been 
wrought  upon,  moreor  lefs,  by  fome  acid  falts  or  fumes, 

I  might  add,  'tis  a  miftake  that  the  infufion  of  galls  will  certainly 
dilcover  a  mineral  water  to  be  vitriolic,  by  becoming  black  or  purple 
therewith.  This  holds  true,  indeed,  if  in  the  vitriolated  water,  iron  be* 
the  predominant  mineral,  or  confiderably  participated  by  the  liquor; 
but  if  the  difTolved  vitriol  be  altogether  copperiih,  I  have  found,  by 
feveral  trials^  purpolely  made  with  a  ftrong  lolution  of  Roman  vitriol, 
that  it  wou'd  not,  with  the  infufion,  or  tinfture  of  galls,  afFord  either 
a  black,  or  a  blackifh,  but  only  a  thick  and  muddy  colour, 

I-  remember,  that  from  the  northern  part  of  Eiigland^  where  there 
are  feveral  mineral  waters,  a  virtuofo  fent  me  a  large  quantity  of  very 
whitifli  earth,  which  he  fufpefted  to  be  of  a  peculiar  nature.  Upon 
examination,  it  appeared  to  contain  a  confiderable  proportion  of  lead-, 
ore,  corroded  by  fbme  mineral  falts,  and  incorporated  with  the  foil  j 
fo  that  if  fearch  had  been  made  for  mineral  waters,  in  the  place  from 
whence  this  earth  came,  'tis  probable,  that  fome  peculiarity  being  found 
A\  the  taft  of  the  water  which  pafs'd  thro'  the  fame,  it  wou'd  have 
been  taken  for  a  mineral  water,  tho'  it  wou'd  have  been  hard  ta 
determine  what  mineral  it  partook  of  ^  and,  perhaps,  by  endeavouring 
to  folve  the  doubt,  by  drinking  it,  very  bad  efFefts  might  have  thence 
enfued.  But,  probably,  the  fulphureous  fpirit  we  fhall  prefently  defcribe^ 
wouM  have  fhewn  that  water  to  be  impregnated  with  a  body  of  the 
nature  of  vitriol,  but  not  the  common  fort.  For  tho'  galls  give  no  s^ry. 
hlackifli  colour  to  a  fblntion  of  Saccharum  Saturm^  that  is,  the  vitriol 
of  lead,  in  diftill'd  or  rain-water^  yet  1  found  this  volatile  fulphur 
wou'd  foon  manifeilly  do  it:  which  expedient  1  made  ufe  of,  becaufe  L 
had  not  then  at  hand  the  ores  of  lead,  copper,  e#r.  For  the  fame 
reafon  I  contented  my  felf  with  the  folutions  of  the  feveral  metals- 
In  their  proper  menftrua  ^  for 'tis  probable,  that  the  metalline  parts  of 
.^}ie  ores,  wouM  have  aiforded  either  the  (ame,  or  fimilar  folutions,  in. 
riie  fame  menfirua  •,  which  confifling  of  nitre,  fea-falr,  and  vitriol,, 
bodies  that  abound  in  feveral  parts  of  the  earth  thro'  which  fpri.igs 
fiow,  their  feveral  impregnated. waters  might  exhibit  pheaiomcna  of 
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the  fame  kind.    We  made  then,  among  others,  a  folution  of  fine  gold  Medicine* 
in  Aqua  rfgis  ^  another  of  common  running  mercury  in  jia^ua.  fortis  ^  and  V.^^^'V^'^W 
a  clear  one  of  tin,  in  a  peculiar  folvent  that  readily  afts  upon  ir,  and 
keeps  it  permanently  diJfolvM.     To  thefe  Iblutions  I  put  galls,  with- 
out obtaining  any  blackilh  colour,  except  from  that  which  contained 
gold  \  but  with  our  lulphureous  liquor,  we  obtained  notable  changes  of 
colour,  tho* 'twas  dark  in  all  of  them  except  one,  or  tending  to  black- 
nel's.    And  tho'  for  that  reafon  a  carelefs  eye  might  judge  them  indiffe* 
rently  blackiili,  yet,  fince  the  degrees,  or  fbme  other  modification  of 
the  fame  dark  colour,  feemed  plainly  not  to  be  the  fame  in  them  all^ 
'tis  poflible,  that  a  very  careful  view  may  difcern  Ibme  little  differen- 
ces between  thole  oblcure  colours,  from  whence  to  form  ,a  conjeftur^, 
what  metalline  fubflance  is  contained,  or  at  leafi  predominates  in  the 
refpeftive  liquors.      And    I   particularly  remember,   that  the  colour 
which  arofe   from  our   fulphureous  liquor,    and'  the  folution  of  tin, 
was  manifeflly  diftinguifhable  from  thole  produced  in  any  of  the  other 
folutions  ^  being  not  black,  or  blackilh,*  nor  fo  much  as  purple  -,  but  of 
a  kind  of  brownifli  yellow. 

I  do  not,  however,  flight  the  ufe  of  galls,  dx.  even  as  thejr  are  vul-   ^'  hm^M 
garly  employed  ;  but  am  apt  to  think,  that  the  way  of  examining  mineral  ^^^^^  ^,^ 
waters,  by  the  changes  of  their  colour,   when  they  are  mixed  with  ^J^iJ^tn^m 
proper  materials,  may  be  rendered  very  extenlive  and  ufeful :    to  which  fr^intL 
purpofe  I  wou'd  recommend  the  following  particulars*    (i.)  It  feems 
neceifary,  that  the  change  of  colour  be  regarded,  both  while  'tis  pro- 
ducing, and  when  produced,  in  a  good  light,  and  with  a  careful  eye^ 
for,  by  this  means  may  be  difcovered  fevertl  fliades,  or  varieties,  of 
the  more  principal  colours,  and  fome  other  cicrumftances,  that  cou'd 
not  otherwife  be  taken  notice  of  J  which  yet  may  afford  good  hints  to 
a  fagacious  obferver.    (2.)  The  circumfpeftion  here  recommended,  may, 
perhaps,  be  more  inftruftive,  by  a  way  I  have  fbmetimes  prattifed,  to 
vary   the  fhades,    and  other  phenomena   of  colours,    produced  with 
mineral    Iquors.     This  confifts  chiefly  in  preparing  fbeets  of  white         .^^ 
paper,  by  drenching  them  in  ftrong  infufions  of  brazil,  log-wood,  or 
ether  convement  dying  ftuffj  and  then  letting  them  dry  leifurely  in  the 
air.    Upon  feveral  parts  of  this  paper,  fbme  drops  Of  the  mineral  liqu* 
being  let  fall,  and  then  fuffered  to  fpread,  and  change  their  colour ;  a 
curious  obferver  may,  from  hence,  be  affifled  to  guefs,   what  kind  of 
mineral  impregnates   the  liquor,  and  in  what  quantity  j  eftecially  if 
the  liquor  be  of  a  faline  nature,  and  on  the  fame  ftieet,  fome  ;other 
convenient  mineral  water,  or  other  fluid,  be  lilcewife  dropt',  that  the 
chances    of  colour   produced   by   the  two,     may    be    furveyed  and 
compared  together.    I,  alfo,  praftifed  another  way,  Ibmewhat  different 
from  this,  by  rubbing  fome  proper  powders,  as  that  of  Engh'jh  vitriol, 
(lightly  calcined,  in  a  gentle  heat,  till  it  becomes  of  a  greyim  colour^ 
and  friable  between  the  fingers,)  with  a  hair's  foot  upon  white  paper^ 
till    the  finer  parts  thereof  having  lodged  themlelves  in   its  pores, 
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McDiciNE.  without  greatly  difcolouring  it  \  when  the  fuperfluous  duft  was  ftruck 
V.^^'V^J  efl^  it  became  capable  of  afEording  a  variety  of  colours,  or  rather 

ihades,  (bme  deeper,  and  others  fainter  ^  and  tnen  I  let  drops  of  different 
ferruginous  liquors  fall  thereon.  Several  variations  of  colour  may,  like- 
wife^  be  produced  by  infiifing,  or  otherwile  mixing  a  material  with 
the  mineral  water,  before  the  tinging  one  be  joined  with  it  ^  by  putting 
fbmewhat^nto  the  infufion  or  powder  of  galls,  before  it  be  added  to 
the  watery  or,  lafily,  by  dropping  proper  liquors,  liich  as  fpirit  c^ 
fait  firft,  then  fpirit  of  urine,  or  oil  of  tartar,  into  the  mixture  of 
galls,  and  the  fub)eQ:  to  be  examinM.  (3.)  It  is  not  proper  to  confine 
one's  lelf  to  the  ule  either  of  galls  or  oak-leaves  j  red  rofes,  balaufiians, 
log-wood,  brazil,  and  other  aftringent  vegetable  pigments,  may  be  alfb 
employ'd.  For  tho^  Ibme  of  thele  give  a  deeper  tinfture  than  galls, 
yet,  by  the  diverfity  of  colour  they  produce  in  mineral  waters,  an  atten« 
tive  fpeftator  may  diicover  Ibme  things  that  he  would  not  be  in^ 
formed,  or  receive  any  hint  of,  by  the  help  of  galls  or  oak-leaves 
alone.  Nor  would  I  have  only  vegetable  fubfbnces  employ'd  about 
fiich  colourations,  but  Ibmetimes  animal,  and  often  mineral  ones  ;  for 
by  this  means,  experiments  will  be  diveriified,  and  the  number  of  phe- 
nomena encreafed  ^  fbme  of  which  may,  probably,  prove  infiruUive. 
I  know  leveral  other  fubftances  that  will,  as  well  as  galls,  turn  black 
in  vitriolic  waters,  whether  of  the  iron  or  copper  kind.  And  for  a 
liquor  that  will  prefently  turn  black  with  either  :  take  equal  parts 
of  pure  lalt  of  tartar,  flowers  of  fulphur,  and  good  ial-armoniac^ 
reduce  the  firft  and  the  laft  to  powder  ieparately,  melt  the  iiil- 
phur,  over  a  gentle  fire^  and,  by  degrees,  put  to  it  the  (alt  of  tar- 
tar ;  ftirring  them  well,  that  they  may  incorporate  and  grow  red- 
difhi  then  put  the  mixture,  pulverized,  into  a  glafs-retort,  pour  on  it 
the  lal-armoniac  difiblvM  in  fair  water  ^  and  clofing  well  the  junAures, 
diftil  all  in  fand,  by  degrees  of  a  moderate  fire  j  ikifting  the  receiver  once 
or  twice,  becaufe  the  liquors  will  be  differently  ting'd  aiKi  ftrong,  and 
that  which  afcends  laft,  may  bring  over  but  very  little  of  the  fulphur, 
whole  volatile  tinftureis  yet  thechief  thing  we  aim  at  in  this  operation. 
(4.)  I  queftion  not,  that  he  who  makes  a  skilful  ufe  of  the  feveral 
drugs,  and  other  bodies,  vegetable,  animal,  and  mineral,  which  may 
produce  new  colours  with  mineral  waters,  or  the  fubflances  that  im- 
pregnate them,  will  thereby  difcover  the  prefence  or  abfence  of  many 
other  minerals  therein,  fbme  of  them  falubrious  or  fafe,  and  others 
burtful  or  dangerous,  that  remain  unobferv'd  by  thofe  who  content  them- 
ielves  to  employ  only  galls  and  oak^Ieaves  in  the  examination  erf  them^ 
For  fome  of  thefe  liquors  contain  fa  Its  that,  having  corroded  either 
iron  or  copper  ores,  or  marcafites,  do  not  betray  themfelves,  by  pro- 
ducing either  an  inky,  a  fainter  degree  of  blacknefs,  or  a  purple, 
with  the  drugs  commonly  made  ufe  of  to  cha;  jj^e  their  colours. 
And  of  thefe  falts  I  have  met  with  more  than  one  fort^  (5.)  I  think 
It,  likewife,  very  poffible,  that  induftrious  men  may  find  means   to 
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difcover,  by  the  help  of  this  change  of  colours,  whethe^^rplment,  na-  Medicine* 
ti\re  arfenic,  or  the  like  poifonous  minerals,  impregnate  a  water,  lb  as  L^'^V^^J 
to  make  it  very  hurtful  or  dangerous.  But  as  tor  fiilphur,  feveral  wa- 
ters may  partake  thereof  without  being  perceived  to  do  fo.  I  have, 
fometimes,  purpofely  made  a  liquor^  limpid  like  fprin^-water,  that 
would  totally  evaporate  by  a  gentle  heat  \  and  yet  this  liquor  was 
highly  impregnated  with  a  mineral  fulphur,  as  I  convinced  leveral  vir- 
tuofi  by*  manifeft  and  ocular  proo6.  So  that  if  fulphur  chance  to 
be  combined  with  any  of  thole  many  hidden  fubterraneal  falts  and  mine- 
rals, that  can  fupprefs  or  difguize  its  peculiar  odour,  a  water  may  be  con- 
fiderably,  tho'  unobfervedly  impregnated  with  it :  yet  this  is,  proba- 
bly, discoverable  by  the  change  of  colour,  producible  in  fuch  a  fiil- 
phureous  liquor  by  vitriolic  bodies,  and  other  proper  materials*,  for 
tho'  the  Ipirit  lately  defcrib'd  be  very  tranfparent,  and  totally  vola- 
tile in  the  form  of  a  liquor,  (bmetimes  pale  \  yet  common  EngHjh  vi^ 
triol,  as  alfo  that  of  DantzJcky  which  is  of  the  copper  kind,  will  pre- 
fently  turn  it  of  a  black  or  very  dark  colour.  And,  what  feems  more  dif- 
ficult, I  have  deviled  a  method  whereby  it  appears,  that  even  fblid 
copper  may  be  fo  fubtihVd  and  difguizM,  as  to  fend  out  a  multitude 
of  its  metalline  parts,  with  others,  in  the  form  of  a  tranfparent  liquor, 
like  common  water ;  when  by  putting  to  it  a  little  of  another  fubftance, 
as  volatile  and  colourlefs  as  it  (elf,  it  would  prefently  difclofe  the 
metal  it  contained,  by  turning  blue  as  a  fapphire.  (5.)  Becaufe  ar- 
ienic  is  ^  pernicious  dnig,  and  yet  has  been  fufpefted  to  be  clande- 
ftinely  mixed  with  mineral  waters  ;  which  feems  the  lefs  improbable, 
becaufe  fbme  of  the  marcafitical  bodies,  wafik'd  by  particular  mineral 
waters,  are  thought  to  contain  it ;  and  becaufe  galls  failM  to  difcover 
this  poifonous  drug  in  water,  that  was  copioully  impregnated  with  it, 
I  made  fome  trrah,  to  difcover,  at  once,  its  exifience  in  water,  and 
the  nature  of  fo  dangerous  a  mineral. 

Happening,  fbme  years  ago,  to  taft  arfenic,  not  without  a  little  dan-     3>  difi¥Oir 
ger  and  inconvenience,  its  poifonous  nature  did  not  from  thence  feem  ^^!^^^ 
to  me  to  confifl  in  a  highly  acid  fait,  but  to  be  of  an  exceeding  cor-  J^^v#/.''' 
rofive  or  fretting  nature,  peculiar  to  it  felf.     Of  this  mineral  I   made 
a  flrong  fblution  in  common  water,  wherein  fbme  skill  is  required  to  dif^ 
Iblve  it,  and  mixM  a  fraall  proportion  thereof  with  fome  Germaft-Sfaw 
water  ;  then  dropping  into  this  mixture  a   little  highly  dephlegmed 
fpirit  of  urine,  vve  perceiv'd  a  light  laftefcence  to  be  produced,  and 
a  whitifh  precipitate  very  flowly  to  fubfide  therein. 

We  found,  alfo,  that  a  little  oil  of  tartar  per  dellquiumy  being  dropM 
into  fome  of  the  folution  of  arfenic,  produced  a  heavy,  whitilh  cloud, 
which  prefently  fettled  on  the  lower  part  of  the  glafs :  we,  likewife,  put 
oil  of  vitriol  into  the  faid  iblution,  but  did  not  perceive  that  the  oil 
caufed  a  precipitation,  or  wrought  much  otherwife  on  it  than  it  would 
have  doM  upon  common  water* 
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Mbdicinb.       From  which  experiments  it  may  be  fufpetled,  that  arfenic  is  chiefly 

L^*^/'**<>J  a"  ^cid  body. 

But  by  mixing  fome  of  this  arlenical  liquor  with  fyrup  of  violets, 
we  found  it  flowly  change  the  lyrup,  rather  to  a  greeu,  than  a  red 
or  purple  colour:  and  to  another  portion  of  the  lame  liquor  we  put 
Ibme  of  our  volatile  fulphureous  Ipirir,  but  no  precipitation  enfued. 

For  a  feverer  Icrutiny,  we  ufed  a  method,  that  is  very  fuccefsful  in 
difcovering  fuch  flight  degrees  of  acidity  as  are  not  dilcoverable  by 
ordinary  tryalsi^  but  we  cou'd  not,  by  this  way,  difcern  the  leaft.aci- 
dity  in  our  arfenical  folution,  but  rather  a  manifeft  lign  of  an  urinous  or 
lixiviate  quality.  And  by  putting  fome  of  the  arfenical  liquor  into  a 
ftrong  folution  of  common  fublimate,  made  in  fair  water,  we  had  a 
copious  precipitate,  fuch  as  might  have  been  expefted  from  an  alka- 
line precipitant.  And  this  was  not  brick-coloured,  like  what  fix'd  al- 
kalies produce  with  diflblv'd  fublimate,  but  white  ^fuch  as  urinons  or 
volatile  alkalies,  as  they  call  them,  make  with  the  fame  liquor. 

Upon  the  whole,  tho'  arlenic  be  a  very  corrofive  body,  and,  per- 
haps, upon  that  fcore  poiionous  ^  yet  its  deleterious  nature  feems  not 
to  confift  in  a  t'ranfcendently  acid,  lixiviate,  cauftic  quality  j  but,  as 
we  before  conjeftured,  in  a  peculiar  kind  of  corroliveneft. 

I  (hall  add,  that  upon  calling  about  in  my  thoughts  for  an  u(eful 
method  to  examine  mineral  waters,  fufpefted  to  contain  arfenic ;  J,  at 
lenc^th,  mrde  choice  of  vitriolate  bodies  for  that  purpofe  j  and  found, 
that  if  a  folution  of  Damz.ick  vitriol  were  put  to  a  convenient  quan- 
tity of  arfenical  liquor,  there  would  prelently  enfue  a  great  change  of 
colour  •,  and  a  dark  fubftance,  by  degrees,  precipitate  it  felf,  and  fettle 
in  the  lower  part  of  the  glafs.  The  like  effect  we  found  when  we 
put  Englijio  vitriol,  ("which  having  no  copper  added  in  its  preparation, 
as  that  of  Dantz^ick  has,  is  either  wholly,  or  almoft  ferruginous,)  into 
a  corjfiderable  proportion  of  the  arfenical  folution. 

14.  If  any  thi?;gxvlll  he  precipitated  out  of  the  mineral  waters  by  falts  or  fallrte 
I'cfuor.  •,  whether  they  be  acid^  as  fpirit  of  fait,  or  ofnitre.  Aqua  fortis,  C^c,  vo^ 
Utile  alkalies^  as  ftrong  fpirit  of  urifiCy  fal-armomaCyScc.  or  lixiviate  falts ^  as 
oil  of  tartar  per  deliquium,  ^ay^  nitre,  8cc. 

I  5.  ?*(?  examine y  by  evaporation,  whether  the  mineral  water  contains  common 
fait,  and  if  fo,  whether  in  a  great  or  fmall  ejuantity. 
'  Common  fait  Becaufe  it  often  happens,  that  men  have  not  the  leifure  and  conve- 
itntsifiedin  niency  totally  to  evaporate  a  mineral  water,  it  may  be  ufelul,  with- 
mimralwM'  o^t  evaporation,  to  difcover,  whether  it  contains  any  common  lalt ; 
^^^^'  and  if  lb,  to  make  fome  eflimate  how  copioufly  or  fpariiigly  the  liquor 

is  impregnated  therewith.  This  I  might  eafily  fhew  how  to  perform 
exuiHy,  if  I  were  not  juftly  reftraiiied,  for  a  while,  from  communi- 
cating thnt  way  of  examining  the  faltnefs  and  frelhnefs  of  waters, 
whereof,  by  the  kiiig's  command,  1  exhibited  to  his  majefty  fome  proofs, 
foon  after  mentioned  in  the  Gaz^ette-^  however,  fome  guefs  may  be  made 
at  the  faltnefs  of  waters  by  oblerving  whether  they  will  lather  with 

wafh- 
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wafh-balls,  or  foap  j  and  if  they  will  not,  what  quantity  of  curdled  Medicine. 

matter  they  produce  v  a^,  alfo,  whether  they  will  lerve  for  thewaihing  \^/^\r''^>J 

of  linen,  and  the  boiling  of  peas  tender-,  which  two  are  the  nnoft  uluai 

ways  that  feamen  take,  to  examine  the  goodncls  of  unknown  wa  cr. 

In  feveral  purging  waters,  it  may  be  difficult  to  prailife  this  method 

with  certainty,    becaufe   other  lalts  may   happen  to  predominate  in 

them^  but  in  the  examination  of  lightly  ferruginous  fprings,  it  is  more 

to  be  relied  upon.     'Tis  remarkable,   that  when  1  uled  my  own  way 

of  examining  the  faltnefs  of  mineral  waters,  1  found  even  the  lighteft 

fort  of  them  contained  common  fait,  but  in differeiit  proportions^  thus 

not  only  in  the  leveral  waters  of  JfUngton^  Hamffteady  and  lome  others, 

afforded  it,  but  particularly  thofe  of  the  German-Sfawy  and  Tunbridffe^  did 

the  fame.    And,  indeed,  1  have  long  known,  that  more  or  lels  com* 

mon  fait  is  very  ufually  harboured,unobIerved,  in  many  foils,  thro'  which 

all  forts  of  fprings  have  their  courfe, 

1 6,  To  examine  J   without  evaforatioti^   whether  the  mineral  water  have  any 
acidity^  tho*  ever  fo  little. 

Tho'  acidity  be  fo  frequently  a  manifeft  quality  of  mineral  waters,    jttldUfn^ 
as  to  caufe  them  to  be  divided  into  AciduU  and  Therma^   yet  I  have  commnjuMUm' 
found,  by  feveral  trials,  that 'tis  not  near  fo  eafy  as  men  prefume,  to  0"»^^»*-. 
dilcover  a  manifeft  acidity  in  all  thofe  that  are  not  fulphureous  or  hot. 
For,  feveral  ferruginous  waters  having,  probably,  fpent  what  acidity 
they  had,  upon  the  iron-ore   which  they  diffolved  in  their  paffage, 
retain  but  little  of  that  property,  which  they  manifeft  fo  faintly,  by 
working  upon  coral,  by  any  conflift  with  fpirit  of  urine,  &c.  or  by 
changing  the  colour  of  fyrup  of  violets,  that  I  fhou'd  fbmetimes  have 
concluded,  they  had  no  acidity  at  all,  were  I  not  provided  of  a  way  to^ 
difcover  a  far  lefs  degree  of  it,,  than  the  vulgar  trials  take  notice  of; 
which  is  by  their  operation  upon  the  colours  of  an  infufion  of  Lignum^ 
Tiefhritintmy  made  in  limpid  water.    By  this  means,  I  found  the  German 
Spaw  water  to  retain  a  little  acidity,  even  here  at  London  \  but  feveral  of 
our  own  ferruginous  fprings  did  not,  even  upon  this  trial,  appear  to  have 
any.     Nor  did  I  find  even  fome  of  the  purging  fprings,  particularly 
that  of  j4£lony  to  have  any  difcernable  acidity. 

1 7.  TJ^   li^ory  or  Uquorsy  it  affords  by  diftiBatiott  in  balneo,    and  other 
treatment. 

r8.  7l;r  fcdimenty  or  Caput  mortuum,  of  the  mineral  watery  when  the  lienor 
is  totally  evaporatedy  or  difiilied  off-y  and  whether  the  remainder  be  the  fame  in^- 
quantity  and  qualityy  when  feverally  produced  by  thofe  two  ways. 

1 9.  Whether  the  watery  being  flowly  and  warily  abfiraSed  to  a  thickifb  fub^ 
fiancey  in  glafs  veffcls  exaUly  luted,  and  again  mixed  with  the  difUl/ed  fluid^, 
woud  re-compofe   a  mineral  watery  of  the  fame  texture  and  qualities  it  had! 
at  fi/fi. 

20.  Whether  a  glafs  full  of  ity  being  hermetically  fealed  «p,  and  hilcd  Sn 
common  watery  detf  enough  to  keep   it  always  coverldy  wilL  have  its  texture  (h 
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Medicine,  altered y  44  to  fi^er  an  obfervahle  change  in  ary  of  its  mamftfi  qualities  ^  and 
U^^'^^^J  //  it  doy  ifi  what  qualities^  and  to  what  degree  of  alteration. 

There  is  a  double  defign  in  this  enquiry.  Firft,  to  diicover  whether 
a  change  of  texture  wou^  remarkably  alter  the  qualities  of  the  liquor^ 
when  the  hermetical  leal  hinderM  the  avolation  of  any  (aline,  ferru- 
ginous, or  fpirituous  parts :  and,  fecondly,  to  fee  whether  fuch  an 
agitation  by  heat,  as  in  the  open  air  prevents  the  Spaw  water  from 
making  a  purple  colour  with  galls,  wouM  cau(e  any  manifefl  feparatioa 
of  parts  in  the  liquor,  and  caufe  any  grofTer  fubflance  to  precipitate, 
or  fubfide.  We  twice  attempted  the  experiment  with  ^aw  water,  but 
without  fuccefs  ^  for  the  firfl  time,  the  glafs  broke  at  the  bottom,  be- 
fore the  water,  wherein  we  immersM  it,  was  near  boiling  hot  ^  and  the' 
the  other  glafs  refifled  longer,  and  endured  a  greater  heat,  yet  in  a 
few  minutes  that  alfb  broke  at  the  bottom :  which  difappointments  a 
faithful  hiflorian  ought  not  to  conceal. 

21.  IVhat  proportion  the  dry  Caput  mortuum  l^f^/  to  the  mineral  water  that 
affords  it. 

22.  m^e  divifum  of  the  Caput  mortuum  into  faline^  terrefhial^  and  ether 
parts  not  diffoluhle  in  water ^  in  cafe  it  contain  bothy  or  more  forts. 

23.  The  proportion  of  the  f aline  part  of  the  Caput  mortuum,  to  the  terrefirioL 

24.  The  fixity y  or  volatility y  of  the  f aline  part  in  Jhrong  fires. 

25.  Whether  the  faline  part  will  fhoet  into  cry ftals  arno\  and  if  it  wiBy  what 
figure  the  grains  are  of\  but  if  it  will  not ^  whether ^  being  combined  with  a  fait  of 
that  property y  as  purified  fea-falty  for  infiancey  it  will  then  cryfjtallizje  ;  and  if  it 
doy  into  what  figures  it  fhootSy  andy  particularly y  if  they  are  reducible  to  thofi 
of  any  ffecies  of  known  falts. 

25.  To  examine  whether  the  faline  part  be  predominantly  acid^  alkaline^  or 
adiaphorous. 
To  find  vhat      Various  ways  may  be  propofed,  to  difcover  which  of  the  qualities 
fslts  fr$dmi'  mentioned  in  this  article,  is  predominant  in  the  fait  to  be  examined  j 
^or'miM^af  ^^^'  "  confefs,  I  doubt  whether  any  of  them  be  certain. 

if  acidity  be  the  predominant,  it  will,  probably,  appear  by  thetafl, 
odour,  or  both  ^  by  working  upon  powder'd  coral,  or  crabs  eyes,  curd- 
ling milk,  turning  fyrup  of  violets  reddilh,  deflroying  the  blue  colour 
of  the  infufion  of  Lignum  nephriticumy  by  not  precipitating  with  flrong 
acid  liquors,  as  oil  of  vitriol,  fpiritof  lalt,  c^c.  and,  lafily,  by  precipi- 
tating with  oil  of  tartar  per  deliquiumy  ftrong  fpirit  of  urine,  c^r.  But 
I  flill  doubt,  whether  thefe  proofs  be  abfolutely  certain  ;  for,  if  I 
miflake  not,  I  found  fome  purging  mineral  waters,  that  wou'd  not  give 
even  fo  flight  a  proof  of  acidity,  as  to  deflroy  the  bluenefs  of  the 
nephritic  tinfture,  tho'  they  wou'd  curdle  milk  \  and,  on  the  contrary, 
I  found,  that  fome  S^aw  water  wou'd  not  curdle  milk,  and  yet  readily 
deprive  the  fald  tinfture  of  its  colour :  which  fome  of  our  Englifh  fer- 
ruginous waters  were,  at  leaft  when  brought  to  Londony  unable  to  do. 

The  predominancy  of  an  alkali  in  the  fait  of  a  mineral  water,  may 
be,  probably,  difcovered  by  the  lixiviate  tafi  and  fmell  j   the  former 
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of  which  may  be  obferved  in  the  true  nitre  of  the  ancients;  by  turning  Mbdicinb* 

the  fyrup  of  violets  green  •,     by    precipitating    a    folution    of  fubli-  [^^^'^s/^^'^ 

mate,  made  with  IpHng-water  j    by  an  effervefcence,  or  conflift  with 

fome  potent  acid,  as  jltjua  fortis^  or  well  dephlegmed  fpirit  of  fait  \  by 

heightning  the  red  tinfture  of  log-wood,  or  brazil,  drawn  with  commoa 

water  j  to  which  may  be  added,  a  nicer  way  or  two,  that  I  have  elfe- 

where  mentioned.   But  I  propoie  thefe  methods  of  examination,  only 

as  they  appear  rational  ^   becaufe  I  have  fuccefsfuUy  tried  them  with 

other  faline  bodies,  that  were  alkalizate:    for,  as  to  thofe  mineral 

waters  I  have  examined,  an  alkali  appeared  to  be  predominant  in  none 

of  them. 

But  further  enquiry  may  difcover  to  others  here  in  England^  what  I 
have  not  yet  met  with:  doubtlefs  there  are  in  many  parts  of  the 
earth,  falts  of  an  alkaline  nature.  And,  I  prefume,  the  Egyftiofis  might 
find,  among  their  fprings  or  wells,  leveral  waters  impregnated  with 
them  \  for  I  found  by  trials,  purpolely  made,  upon  the  true  Egyptiar^ 
nitre,  that  the  native  fait  exhibited  (everal  of  the  fame  phenomena, 
with  other  faftitious  alkalies :  and  fbme  fait  afforded  by  the  famous 
waters  of  Bourbon  in  France,  being  brought  me  to  examine,  I  found  it 
to  be  evidently  alkaline ;  for  it  wou'd  make  a  conflift  with  acids,  and 
prefently  turn  fyrup  of  violets  green. 

If  we  fuipefl:  vitriol  to  predominate  in  the  faline  part  of  a  mineral 
water,  we  may  endeavour  to  difcover  it,  by  its  blackning  a  folution  of 
galls ;  by  its  vomitive  operation  upon  the  drinkers^  (tho'  this  may  fome« 
times  prove  uncertain ;  efpecially  becaufe  an  invifible  mixture  of  arfenic, 
or,  perhaps,  arleiiical  fumes,  may  give  the  water  an  emetic  quality  *,) 
by  putting  alkalies  to  a  firong  folution  of  the  fuppofed  vitriol,  and 
obferving  whether  it  will  afford  a  yellow,  or  yellowifh  precipitate,  if 
fait  of  tartar,  or  fpirit  of  urine,  be  dropt  into  it  j  and,  laflly,  by 
taking  notice.  Whether  a  fulphureous  fpirit  will  make  a  blackifh,  or 
a  very  dark  colour  with  it;  as  I  found  it  would  do  withfeveral  vitrio« 
lie  liquors;  and  even  in  one,  wherein  we  had  d'fToived  but  a  grain 
of.  a  natural  vitriolic  fubflance,  in  above  four  or  five  thoufand  times 
its  weight  of  fyrup  or  water. .  But  I  do  not  remember  to  have  found 
vipriol  a  manifefl  ingredient  in  any.  of  the  waters  ^bout  I^ondon :  which 
feems  the  more  remarkable,  becaufe  feveral  places  J^bout  that  city 
abound  with  marcafites,'  the  parents  of  vitriol.  And  a  curious  French 
gentlemal3,  who  h^d,  ^  particular  occafion  to  take  notice  of  the  fedi* 
ments  of  many,  i^ineral  waters  in  his  own  country,  told  me,  he  never 
rtiet  with  aity  that  was  manifeflljr' Vitriolic :  and  he  feem'd  to  be  of/ 
opinion,  that  uo  vitrjcjlic  fpring  had  yet  been  difrover'd,  among  the 
many  mineral  pnes  of  iriiffff.        '^.  .  : 

Since  we  fo  rarely  .meet  with*  either  manifeftly  acrd^  or  evidently      .  .  .   ., 
alkaline  falts,  in  out Ene I !Jli  mineral  waters;   it  may  defefve  a  feridus 
enquiry,  what' 0t her. Jfatts  they  may  be  impregnated  with;  and  efpe- 
cially from  what  faKs,  the  purgative  virtue  that  is  found  in  many  of 
Vol,  III.  Uuu  them. 
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Medicine-  them,  as  thofe  of  ff/^m,  Barfiet,  jaoff,&c.  proceeds.     Common  felt, 
i^-'^V^^  indeecL  as  is  already  noted,  I  have  found  tokens  of  m  the  Germm  Sfum 

water,  and  in  all  the  Englifli  mineral  waters,  without  ^Aception,  that  I 
had  occafion  to  try  ;  yet  I  did  not  find  that  &lt  fo  plentUftilly  ia  any 
of  them,  as  to  dilclofe  it  lelf  by  cryftalliwng  into  cubical  grains.. 
And  the  way  I  made  ufe  of  to  ex^ninr  the  feltnefe  of  thewater,  -witli* 
•ut  cry ftalUzation,  is  not  equally  cfttairi  in  alPfortS  of  thfen.  But 
becaufe  I  had  not  enough  of  thele  liquors  to  evaporate  them  in  large 
quanticies,j  tho^  fccottki  not'dilcern  in  the  clear  felts  they  afforded 
either  vitrioF,  felt-petrey  alum,  or  even  common  felt,  by  their  peculiar 
and  genuine  figures;  I  dare  not  confidently  fay,  that  none  of  our  Et>gV^ 
Iprings  abound  with  any  of  thofe  felts.  However,  as  far  as  I  caa 
guefs  by  the  trials  I  have  hitherto  made,  the  felt  that  is  found  in  oitr 
purgative  waters,  and  plentifully  in  fbme  of  them,  does  not  belong 
to  any  known  (brt  of  felts  -,  but  is  either  of  a  kind  for  which  we  have 
yet  no  name  \  or,  what  feems  more  probable,  is  a  felt  of  a  compound 
nature,  made  up  by  the  coalitions  of  fome,  or  aD  of  the  felts  above-^ 
mentioned,  with,  perhaps,  fome  other  iubterraneal,  namelefe  fait,  ^hich 
the  fpring  diiTolves  in  its  palla^.  That  two  bodies,  neither  of  them 
cathartic,  may,  by  a  change  of^tezture  in  each,  compofe  a  third  bodjr 
that  is  briskly  purgative,  I  have  found  by  experience.  Befides,  bjr* 
burning  felt  of  tartar  with  about  double  its  weight  of  commoa  fulphur^ 
I  thence  obtained,  as  I  expefted,  a  neutral  fek,  that  had  peculiar  qua* 
lities,  different  from  thofe  of  the  bodies  employed  to  compofe  it :  and 
an  ingenious  empiric  told  me,  that  in  the  dofe  of  half  a  dram,  being 
taken  in  wine,  or  broth,  it  wouM  purge  confiderably,  yet  gently,  and 
without  griping.  And  I  have  fbmetmies  made  out  of  common  fulphur^ 
a  cryftalline  felt  of  a  vitriolic  tafl ;  the  like  to  which  may.  pombly^ 
be  made  under-ground,  where  there  are  fubterraneal  fires,  tho  ,  perhaps,, 
not  obferved,  nor  fufpejled  \  fince  we  prepared  this  felt,  without  adding 
any  thing  to  the  fulphur,  only  by  the  help  of  fire  and  common  water. 
And  I  remember,  that  a  great  virtuofb,  feveral  years  ago,  brought  me 
a  certain  unknown  felt,  aflR)rded  by  a  ipring  adjoining  to  his  eftate  in 
the  weft  of  England^  which  I  quickly  told  him  was  of  the  nature  of  the 
Sd  mirabile  Gt^eri,  and  predifted  the  phenomena  it  would  exhibit  upoa 
particular  trials ;  which  came  to  pafe  accordingly. 

27.  the  obfervahUs  in  the  terrefirial  partim  i^/ribf  Caput  mortuum,  in  r^ 
rente  to  the  f aline  \  its  col  our ,  odour  y  volatility^  or  fixity  in  aflrongfire^j  iti 
folubility  or  infolubility  in  fever d  menfirud^  4$  ffirit  of  vinegar ^  /fir  it  of  flwir, 
oil  of  tartar^  8cc. 

"migerm  Tis  furprizing  to  obferve,  how  great  an  inequality  there  fbmetimes  «, 
mamifies  4  in  the  proportion  that  the  feme  quantity  of  two  cUfi&rent  mineral  waters 
^^^^^iii  ^^^^^  *^  ^^  ^^  nmrnmm  they  refpeOtvelj  aflford :  fince  a  pound,  for  in- 
^l^ffnlmf  ^^^^^9  of  one,  may,  after  evaporation,  fcave  behind  it,  perhaps,  more 
mimrai  war   drams  of  a  diy  fubfianccg^  than  a  pouqd  of  tke  other  leaves  grains. 

•A. 
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As  far  as  I  have  hitherto  obferved,  thofe  ferruginous  waters  that  are  Medici  nr 
not  heavier  than  common  water,  and  ufually  prove  diuretic,  afford  but 
little  Cofvx  mortuumy  or  dry  fubftance,  upon  the  total  evaporation  of  the 
liquor  j  whilft  mineral  waters  that  are  purging,  and  manifeftly  more 
ponderous,  injfecie^  than  common  water,  leave,  after  exhalation,  acon- 
uderable  quantity  of  refidence,  tho'fbmefar  lels  than  others. 

From  a  pound  of  Barnet  water,  which  is  purgative,  flowly  evapo- 
rated, we  obtained  a  dram  of  white  powder  i  but  from  the  like  quan- 
tity of  Tunbrid^e  water,  only  about  one  grain  of  Caput  mortuum :  and, 
if  I  mifremember  not,  we  had  but  about  a  grain  and  a  half,  from  twenty** 
five  ounces  of  German^aw  water. 

It  may  feem  fcarce  credible  to  many,  that  ib  fmall  a  quantity  of 
matter,  of  which,  perhapsi  not  one  half  is  faline,  or  metalline,  fhould 
impart  a  manifeft  virtue  to  fb  great  a  proportion  of  water :    but  this 
difficulty  did  not   much  trouble  me,   having  purpolely  made  feveral 
experiments,   to  di(cover  how  fmall  a  proportion  of  mineral  matter 
may  fufEce,  when  diiTolved,  to  impregnate  common  water.    One  grain 
of  irou-fione,  cafiially  found  near  the  fprings  at  IJUngtatij  (from  which 
mineral,  thofe  waters  probably  derive  their  virtue,)   bein^  opened  by 
fire,  and  diiTolved,  as  fisir  as  it  wouM,  in  a  little  fpirit  of^falt,  we  let 
fall  a  drop  or  two  of  the  yelbwifli  folution  into  a  great  proportion  of 
the  infiifion  of  galls,  to  which  it  prefently  gave  a  deeper  colour  than 
Tsfrlri^f  water,  or  e ven  that  of  the  ^m»49f-^4ir,  ufually  affards,  here  at 
l/mdan^  with  the  powder  of  galls :  fb  that  we  imagined,  if  we  had  then  at 
hand  a  competent  quantity  of  the  infufion,  the  remaining  part  of  the 
ferruginous  folution  wou'd  have  colour'd  a  ten  times  larger  quantity 
of  the  infufion,  than  our  trial  was  made  upon.    This  will  be  eafily 
credited  by  him^  who  confiders  an  experiment  we,  afterwards,  made  to 
the  fame  purpole,  by  diffolving  half  a  grain  of  a  good  marcafite,  taken 
up  not  far  from  London^  in  a  fmall  quantity  of  fpirit  of  nitre.    This 
folution  we  put   into  a  pound   of  a  pretty  high  dnflure  of  galls, 
made  by  infufing  them  in  common  water  \  and  finding^  as  we  expe£bed, 
that  the  mixture  grew  very  dark,  we  filled  a  vial  with  it,  and  emptying 
that  vial  into  a  larger  glafs,  we  filled  the  fame  vial  three  times  with 
common  water  to  dilute  it  \  notwithfbnding  which,  this  new  mixture, 
being  put  into  one  of  our  ufual  glafles,  appeared  of  a  colour  much 
deeper  than  that  which  the  water  of  Tunbridge^  or  the  Sfaw^  had  for- 
merly given  with  the  powder  of  galls :    fb  that,  probably,  if  another 
vial  of  common  water  had  been  added,  it  wou'd  yet  have  afforded  a 
purple  colour,  if  not  a  deeper :    fo  that  one  part  of  a  difTolved  marca- 
fite communicated  a  tinllure  to  61440  parts  of  the  infufion  of  galls. 
And  what  makes   the   experiment  more  confiderable,  is,    that  this 
fmall  quantity  of  marcafite,    was  not  it  felf  wholly  ferruginous,  or 
metalline :    for,  frmn  our  EngUfii  marcafites,  as  well  as  others,  I  have 
obtained  a  confiderable  quantity  of  fulphur  like  the  common  fort  ^  befides 
which,  they  afford  a  coimderable  one  of  a  terrefirial  fubftance. 

XJ  u  u  2  Since 
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^.DiciNE.      Since,  then,  the  marcafite  impregnated  fo  much  water  with  its  grofs 
/••^^j  parts,  obtained  by  a  bare  folution,  it  leems  highly  probable,  that  the 
lame  quantity  of  liquor  may  be  impregnated  by   a  far  lefs   quantity 
of  mineral  matter,  attenuated  by  being  rais'd  in  the  form  of  fumes  or 
exhalations :  and,  that  imperfeft  or  embryonated  iron  may  be  thus  rai- 
fed,  appears  from  hence,  that  iron  will  manifeftly  emit  copious  fumes, 
without  the  help  of  external  fire.    And  if  it  be  with  fome  fuch  Ipiri- 
tuous  and  volatile  exhalations,  that  a  mineral  water,  as  thofe  ot  Tuph 
bridge  and  Ipngton  is  impregnated,  'tis  eafie  to  conceive  how  they  may 
loon  lofe  their  chief  virtues  by  the  avolation  of  their  fine  parts,    up- 
on their  being  removed  to  a  diflance  from  the  fpring-head.    And  to 
make  it  probable,  that  vitriolate  corpufcles  may  be  made   to  alcend 
without  lofing  their  nature,  I  Ihall  here    mention  an  experiment  that 
I  deviled,  to  give  Ibme  light  into  this  matter.     I  had  often  found,  by 
tryal,  that  a  fpirit,  richly  impregnated  with  volatiliz'd  fulphur,  wou'd, 
with  vitriol,  whether  in  the  form  of  a  powder,  or  a  folution,  produce^ 
in  a  trice,  a  very  dark  or  blackifh  colour :  and  gueHing,  that  in  mer- 
cury, turn'd,  by  the  addition  of  fait  and  vitriol,  into  corrofive  fublimate, 
many  of  the    vitriolate  corpufcles  might  alcend  with   the  mercurial 
ones,  I  drop'd  a  volatile  fulphureous  tin£hire  upon  good  fublimate^ 
and  found  it  prelently  turn  to  a  very  opake   colour.    To  ihew,  alio, 
that  to  make  a  great  dilatation  or  difperfion  of  the  ferruginous  cor- 
pufcles of  an  ore  or  mineral,  there  needs  no  fpirit  of  fait,  or  the  like 
diftill'd  menftruum ;  I  procured,  from  a  place  where  artificial  vitriol 
is  made,  fome  of  the  liquor  they  employ  before  they  call  in   iron, 
that    being   corroded   thereby,    it    may    increale  the    weight,    and 
give  folidity  and  fome  other  qualities  to  the  defign'd  vitriol.      For 
tho*   this    liquor  be  made  without  any  chymical  meiiftruum,  bare- 
ly by  rain  or  Ihow-water,  that  impregnates  it  felf  with  faline  or  me- 
talline particles,  in  its  paffage  thro    beds  of  marcafites,  that   lie  ex»^ 
poled  to  the  lun  and  air  ^  yet  in  this  water  fuch  numbers  of  ferrugi- 
nous corpufcles  are  difpers'd,  that  having  let  fall  four  drops  of  it  into, 
twelve  ounces  and  a  half  of  common  water,  this  liquor,  as  I  expe&ed,^ 
was  thereby  fo  much  impregnated,  that,  with  powder  of  galls,  it  prefently, 
produced  as  deep  a  colour  as  good  Tunbridgt  water  would  have  done.. 
So  that  fuppofing  a  drop  of  this  liquor  to  weigh  about  a  grain,  as  by 
Ibme  tryals  purpofely   made  we  found  it  did,   we  fee  that  one  part 
of  the  vitriolatewater  was  able,  manifelily,  to  impregnate  fifteen  hun- 
dred parts  of  common  water.    And  yet,  of  thefe  four  drops  or  grains 
of  the  vitriolate  liquor,  a  confiderable  part  may  very  probably  be  con- 
cluded, from  the  way  of  its  produftion^to  have  been  rain- water  ^lince,  to 
examine  this  fuppofition,  we  (lowly  evaporated  fome  ounces,  of  that 
liquor,  and  found  the   remaining  dry  fubftance  amounted  iiot  to  the 
fourth  part  of  the  weight  of  the  whole*,  whence  ^twas  ealie  to  con- 
clude, that  one  grain  of  vitriolate  fubftance  wou'd  have  impregnated 
£^  thoufand  times  its  weight  of  common  water,  fo  a^  to  mak!e  it  fie 

to 
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to  produce,  with  galls,  a  purple  tinfture.    We  afterwards  found,  up-  Medicine. 
on  a  careful  tryal,  that  the  experiment  will  hold,  tho'  the  proportion  u^;^/"SoJ 
of  the  water,  to  the    grain    of  tinging  I'ubftauce,  fliou'd  exceed  that 
above-mentioned   by  the  weight  of  fome  hundreds  of  grains. 


veri^Cd  Venice  glafsy  when  exdltly  mix  A  therewith^  and  fiuxd  into   a  tran^ 
ffxrent  glafs. 

29.  The  economical  and  mechanical  ufes  of  the  mineral  water  in  brewings  ha^ 
iingy  wajhing  of  linen^  tannings  dyings  &C.  as  thife  may^  fevtraSy^  ajfifi  in  difco^ 
vering  the  ingredients  and  ^udities  of  the  liquor. 

30,  How  to  imitate  the  natisral  medicinal  waters^  by  chymical  and  other  arti^- 
ficial  meansy  in  order  to  difcover  the  epiality  and  fiantity  of  the  ingredients  tha$ 
impregnate  the  fame. 

To  make  a  fuccedaneum  for  mineral   waters,  fuch  as  thole  of  the     jirtiftctMi' 
Spaw  or  Tunbridge^  we  took  one  part  of  very  good  filings  of  iron,  and  Spiw-wi^m 
ten  parts  of  good  diftillM  vinegar.    Thefe  were  put  into  a  bolt-head 
well  ftopt ;  and  then,  in  a  mild  heat  of  fand,  we  digefted  them  for  about 
two  days,  and  afterwards  augmented  the  heat  till  the  liquor  appear'd 
of  a  deep  orange  colour,  yet  tranfparent.    Part  of  this  tinfture  we^ 
poured  otf,  and  kept  wellftop'd  by  it  felf;  becaufij,  the*  by  a  longer  di- 
geftion  and  a  greater  heat,  we  obtained  a  very   red ,  tin£hire,  yet  we 
did  not  fo  much  value  it,  becaufe,  when  the  menfiruum  is  too  much 
impregnated,  the  metal  ufually  precipitates,  aiid  the  fine  colour  is  de- 
Aroyed.    Of  the  firft  tinfture  we  let  fall  four  drops  into  eight  ounces  and 
an  half  of  clear  common  water,  whofe  colour  was  not  thereby  feniibly  al- 
tered ;  and  the  vial,  containing  this  mixture,  being  well  ihaken,  that- 
the  tinfture  might  diffufe  it  feif  the  more  thorowly,  we  kept  it  care- 
fully fiopM  tor  ufe,  as  being  our  faditious  Spaw  water.    A  fpoonfui 
or  fbmewhat  more  of  this,  with  about  a  quarter  of  a  grain,  or  le(Sy, 
of  good  frefti  powder  of  galls,  would  prefently  afford  a  purplifii  tin- 
fture,  Mke  that  of  natural  fprings  impregnated  with  iron  ;  andif  the* 
mouth  were  waihM  therewith,  it  appear'd  to  i^ave^ ^^^2  ^^^^'^  natural 


waters,  a  manifeft  ferruginous  taft.  But  thefe  artificia*y^(i  W^  ought  to 
be  adminifter'd  Iboii  after  they  are  made";  for  experiAjce  harinform* 
ed  me,  that  when  kept  too  long,  they  lofe  much  of  their  brisk- 
iiefs  and  force.  1  fometimes  here  perceived,  there  would. fubfide 
to  the  bottom,  a  certain  reddiih  fubfiance,  as  it.  were  oker,.  which 
fhew'd  the  degeneracy  of  the  liquor  :  and  fome  fuch  thing  I  have  ob— 
ferv'd  in  natural  chalybeate  .waters,  too  long  or  negligently  kept; 

3 1 .  Particulars  omitted y  but  direSly  behmging  to  the  hijhry  of  mineral  waters.. 

32.  Mifccllaneous  ohfervations  and  experimemsy  indire^ly  referable  either  to 
of,e.  or  more  of  the  fpecified  he^dsyor  to  the  common  fubje^  of  them  oB. 
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Medici  NB. 

S  E  C  T.    IV. 

fuawMl  bifiry  \j\T  ^  ^ome,  in  the  laft  place,  to  give  a  let  of  heads  for  the  hiflo- 
wfs  mimral       y  Y    ry  of  a  mineral  water,  confiderM  as  a  medicine. 


wstif  tmfi'  I  ^  jj  ^i^^  temfers  and  cmfiitutions  the  proposed  mineral  mmer  is  the  mpfi 

^Hi^^  **'*  propfTy  to  what  lefs  proper^   and  to  what  noxiom  or  inconvenient. 

I.  In  whatfiatod  difei^es  and  particular  cafes  it  is  proper j  er  fufpefted  to  be 
dangerom^  if  not  certainly  hurtfiU. 

3*  What  difference  there  is  between  the  water  taken  nfy  and  prefently  drunk 
OL  thi  fprivg  it  felfj  or  other  receptacle^  and  when  carried  to  feme  diftance 
from  thence^  whether  in  open  or  well  closed  veffels. 

4r  The  manifeft  cf  orations  of  the  water  in  thofe  who  take  it^  whether  fy  vomity 
f  fiooli  winoy  or  by  any  two^  or  all  of  thefe  ways  together. 

"5.  Whether  any  occult  virtues  are  difcoverable  in  the  mineral  water ^  and 
if  aajy  what  they  are. 

6.  What  difference  in  the  effeSs  of  the  mineral  water  proceeds  from  its  beit^ 
-  dnmky  all  of  ity  quite  coldy  or  hot^  or  luke^warm^  or  one  part  when  ^tis  in  one  of 

thefe  tempersy  the  reft  when  in  another. 

7.  How  to  promote  ear  facilitate  the  ef oration  of  the  water  in  fomCy  by  taking  it 
in  body  and  in  other Sy  by  moderate  exercife. 

8.  What  affiftance  nusy  be  afforded  to  the  ef  oration  of  the  watery  by  giving 
with  ity  efpecudly  in  the  firft  draughty  fomethitto  to  make  it  pafs  the  better y  to 
correU  its  crudity y  or  ftrengthen  the  ftomach  andy\€cer2L. 

■  9*  What  advantages  may  accrue  from  preparing  the  patient^s  body  before  be 
enters  upon  his  courfe  of  thr  waters  ^  and  what  inconveniencies  may  attend  the  neg^ 
leH  of  fuch  preparationy  efpeciaBy  in  grofsy  fouly  or  much  obftruSed  bodies. 

1  o.  The  affiftance  the  water  may  receive  iy  gentle  purging  medicinesy  difcreet* 
ly  given  at  proper  intervals. 

I I.  The  moft  proper  dofe  or  quantity  of  the  water  to   be  taken  at  once:^  the 
compafs  of  time  wherein  it  fhoiid  be  aU  drunk  ;  and  the  gradual  encreafkg  and 
leffening  the  dofe  ^fWl^cd  at  the  beginningy  and  fometimes  before  the  end  of 
the  whole  time  Jammed  for  taking  it. 

12.  How  much  the  greater  ur  Uffer  /pace  of  timCy  fpent  in  taking  the  watery 
conduces  to  its  good  effe&s  \  and  what  it  the  fitteft  meafure  of  time  to  continue 
the  drinking  of  it  'yrefpeEt  being  had  to  the  patient^ sftrettgthy  difeafoy  the  time 
of  the  yeoTy  the  accidental  temperature  of  the  airy  and  other  confiderable  cir* 
cumftances. 

13.  Whether  the  drinking  of  the  mineral  watery  for  feveral  years  togethery  be 
found  neceffarj/y  or  more  beneficial y  than  to  intermit  it  fometimes y  for  a  year  or 
twoy  or  pcrk^s  lottery  and  then  to  repeat  the.  ufe  of  it. 
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14.  "fht  regimen^   u  to  medt^  Jrinky  exercife^  jleefy  &c.'  thdt  ovgh't  to  he   Mfimciirffc' 
viferved   by  tbofe    who  take  the    wattr  j   4nd  of  the  imcofivenienciis  th^t  are        ^    ' 
aft  to  follow  4  negUEf  herein. 

1 5[.  The  ftgns  that  Jbew  the  water  to  work  kindly  and  effeltually  j  and 
the  figns  of  its  doing  the  contrary  \  with  tloofe  of  its,  having  froved  already 
hurtful  \  or  of  its  being  likely  to  froveHo* 

1 5.  The  inconveniptciesy  or  ii  aceiamts^  obferved  tOt  happen,  either  during  the 
c$urfey  or  fome  time  after  Uis  over  ;   effeciafy  to  ferfons  of  particular  coriftitu^ 
tionsj    or  in  particular  circumflances  \    and  the  means    to  prevent  or  remedy 
fuch  inconveniencies. 

17.  Whether  it  is  neceffary^  or  ufeful,  to  takephyfic,  after  the  courfe  isfinijhed  ; 
andy  if  it  bey  what  are  the  fittefi  times  and  medicines  to  be  emptoyedy  to  prevent 
any  bad  effeBs  ^  and  what  is  the  danger  ofnegUSing  to  make  ufe  of  them* 

1 8.  Whether y  and  how  the  mineral  water  may  be  ufefuHy  given,  by  being  added 
to  other  liquor Sy  or  things  *,  as  by  boiling  meat  in  it,  or  by  receiving,  together 
with  the  addition,  a  farther  preparation,  as  when  wine.  Sac.  is  mixed  with  it ; 
or  when  with  milk  ^tie  made  into  pojfet-drink ',  or,  lafily,  when  brewed  with  malt 
alone,  or  with  that  and  hops,  andfo  turned  into  ale  or  beer. 

1 9.  Whether  any  fu^h  fidnia^  or  iitjfer  ftJfi^mce^  may^  fy  evaporation,  injpijfa" 
tion,  calcination,  &c.  he  ixiriSed  from  ibe  tmrnral  water,  as,  being  given  in 
afmaH  dofe,  may  be  fuhftitntid  m  afiiccedaneum  to  large  quantities  of  the  natural 
water. 

2o«  Of  what  ufe  the  mmral  vtater  msej^  p'eate,  when  Mwardty  applied,  at  by 
wafhing  fore  eyes,  or  ukert.  batUtig  $9  tt,  ^cc  attd  whether  the  mtd,  orfedi" 
ment,  it  leaves  where  ^j^eifOr  Jtagntitesy  being  ext^mafy 'applied,  may  have  the 
fame,  or  other  medicinal  virems\  and  iffi^  hem  ihat  is  to  be  admimftred  to 
make  it  exert  them* 

2 1  •  Some  mechanico^medical  trials  to  he  mnd^  ffetf  animals,  whieh  may  help  m  t(k 

conjeSure  at  the  qualities  of  the  minerid-muers  ;  as  by  injeRing  it  into  the  veins 

of  a  dog,  to  try,  whether  it  wii  collate  bis  blood,  tnake  it  more  fluid,  or  powers 

fuBy  operate  by  vomit,  ftool,  or  urine  \   as  alfo  by  keepifgg  a  dog  very  long,  without 

allowing  him  any  other  lifter  than  the  mineral  water. 

But  I  propofe  fuch  particulars  as  thele,  only  as  analogous  experi- 
mens,  or  fuccedanea  to  trials,  that  cannot  well  be  made  in  the  human 
body.  Andy  indeed,  all  the  heads  of  this  third  part  of  our  defigned 
hifiory,  belong  properly  to  phyficians  ^  many  of  whom  are  far  better 
qualified  to  cultivate  this  fubjeft,  than  I :  for  which  reaibn  I  willingly 
refign  it  into  their  hands. 

Thus  much,  however,  I  muft  be  allowed  to  fay,  that  to  compile  an 
accurate  hiflory  of  mineral  waters,  is  a  task  of  exceeding  great  diffi- 
culty. There  are  fo  many  circumflances  of  feafbns,  weather,  place^ 
with  a  multitude  of  other  contingmcies,  which  may  vary  the  phenomena 
and  effefts  of  thi^e  waters,  that  to  comprize  fo  many  different  things 
at  oncej  and  f urvey  them  at  one  view^  fo  as  to  be  able  to  pronounce 
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Mbdicini.  with  certainty,  upon  the  nature,  the  medicinaL  operacioos,  and  other 
C^V^W  eiEeOs  thereof,  feems,  till  tarther  trials  and  enquiries  have  been  made 
about  them,  a  thing  impofiible.^ 

*Th>t  the  nature    and  prapertiet  of  iiq  a  few  yean  after,  M.  £mw)7  comuig  to 
rainetal  waters  may  cbinge  in  time,  or  f  oanuoe  them  again,  Ifband  them  quite 
byaccident,  we  have  a  remarkable  inftaace  I  dificrent.     Sot  Sgt.  4i  CacmU   A,  1701. 
tnthoTcof  f4i  v&FrmKt,  which  M.4blp,  7B. 
(^/fi^eumuM,  with  great  care  i  uh),  I 
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Wholefomnefs  and  Unwholefoninefs 

O  F    T  H  E 

THE  prindptl  diing  upon  which  the  wholelomnefi  and  m^  ju  l§aM 
wholefomneis  of  the  air  depend59   is  the  impregnation  it  «r  mJkMhl^ 
receives  from  liibterraneal  effliiyia.    And,  tho^this  be  a  caufe  ^^*?^'*J/j'' 
generally  overlooked  by  phyficians,  yet  'tis  often  very  confiderable  in  its  Mn^^/M. 
eifeas.  tirrmui^ 

The  effluvia  that  affeft  the  air,  may  be  diftinguUhed  into  ieveral  ar/#. 
Ibrts,  according  to  their  refpeSiive  natures:  but  I  ihaU  now  onhr  take 
notice  of  the  differences  which  may  proceed  from  place  and  time. 
With  regard  to  the  former,  fome  of  them  arife  from  the  crufl,  or 
more  fuperficial  parts  of  the  earth  j  and  others  have  a  deeper  origin, 
afcending  out  of  the  lower  parts,  and  bowels,  of  the  terraqueous  globe* 
And  in  refpeft  of  the  latter,  ibme  fubterraheal  effluvia  are  almoft  con« 
jftantly  ient  up  into  the  air,  which  I  therefore  call  ordinary  emiffions  \ 
and  others  afcend  but  at  certain  times,  diftant  from  one  another :  and 
thele  I  call  extraordinary  emiffions ;  whether  they  come  at  ftated  Tea* 
fons,  and  fo  delerve  the  tide  of  periodical  ^  or  uncertainly,  Ibmetimes 
with  far  greater,  fometimes  with  much  finaller  intervals ;  and  to  may 
be  called  fortuitous  or  irregular, 

'Tis  frequently  oblerved,  that  marihy  grounds,  and  wet  ibils,  are 
unhealthful,  becauieof  the  moift  and  crude  vapours,  that  the  ihignating 
waters  (end  up  too  plentifully  into  the  air.  On  the  other  hand,  dry 
foils  are  generally  lookM  upon  as  healthy.  And,  indeed,  theie  obIer« 
vations  feem  moft  commonly  to  hold  true :  but,  belides  what  can  ue>. 
juftly  afcribed  to  fuch  moift  vapours,  or  dry  exhalations,  in  many  places 
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MfiD^ciSB.  the  wholefomnefs  or  unwholefomnefs  of  the  air,  may  be  afcribed  to 
V^^c^j'V^^J  other  forts  of  effluvia,  from  the  foil,  than  thofe  that  aft  merely,  or^ 

perhaps,  principally,  either  as  moift  or  dry. 

To  deliver  my  thoughts  the  more  diftinftly  upon  this  fubjeft,  I  fliall 

lay  them  down  in  four  oblervations,  or  propoiitions. 

P  R  O  P.    I. 

J>  fiems  p'cMlty  that  in  fheral  plaeeSj  the  wholefomnefs  or  unwholefotn* 
nefs  of  the  airy  in  the  general^  may  he,  in  great  meafure^  due  to  fubterraneal 
expirations^  efpecially  to  thofe  I  call  ordinary  cmifftons* 

FoVy  in  feme  places  the  air  is  obferved  to  be  mueh  more  healthy, 
than  the  manifefi  Qualities  of  it  would  make  otie  expeft :  and,  in  many 
of  thefe  cafes,  I  fee  no  caufe,  to  which  fuch  a  happy  confiitution  may 
more  probably  be  afcribed,  than  to  friendly  effluvia  fent  up  from  the 
Ibil  into  the  air;  which  particles,  either  by  promoting  perfpiration, 
or  by  hindering  thie  produQion,  or  checking  the .  adivity  of  morbific 
ferments  ;  or  by  mortifying  and  difabling  fome  noxious  particles,  that 
would  otherwile  infeft  the  air,  &c.  may  greatly  'contribute  to  keep  the 
bodies  of  fuch  as  live  in  that  air,  in  the  regular  and  deiirable  fiate,  we 
call  health.  I  know  'tis  generally  thought,  that  mineral  bodies  fend 
up  exhalations,  hurtful  to  plants  and  animals  ;  but  when  we  (peak^lDf 
V   ,      ''      fubterraneal  things  indefinitely,  we  include  more  particulars  thaamoft 

men  are  aware  of  ^  there  being  a  great  number  and  variety  of  bodies, 
that  nature  has  lodged  in  her  ilore-houfes  under  the  furface  of  the 
earth.  And  of  thefe  differing  forts,  tho'  'tis  probable  the  effluvia  of 
the  greateft  part  are  unhealthkil  to  man,  yet  there  may  be  others 
friendly  to  him.  It  has  been  obferved,  that  over  fome  tin-mines  in 
the  weftern  parts  of  England^  not  only  trees,  but  far  more  tender 
plants,  profper  and  fiounih ;  and  I  have  feen  verdent  trees  growing 
Juft  over  a  vein  of  another  fort  of  mineral,  that  lay  near  the  furface 
of  the  earth :  'tis,  likewife,  obfejrvable,  of  fuch  as  conftantly  dig  in 
thofe  tin-mines,  that  they  arrive  at  a  great  and  vigorous  age.  And 
an  ancient  pofTeiTor  of  fome  of  thefe  mines  alTured  me,  that  tho^mofl 
of  thofe  vifible  fumes  had  a  fmell  that  participated  of  fulphur,  or 
bitumen,  yet  others  were  well  fcented.  I  remember  too,  that  a  friend 
of  mine,  and  another  gentleman,  being  partners  in  a  chargeable  attempt 
to  difcover  a  mine  5  in  digging  deep  for  it,  they  accidentally  broke  into 
a  vaft  fubterraneal  cavern  •,  into  which,  becaufe  the  diggers  would  not 
venture,  one  of  thefe  gentlemen  caufed  himfelf  to  be  let  down,  and 
there  found  the  air  very  temperate  and  refrelhing  ^  fo  that  he  long 
breath'd  it  with  delight :  and  on  the  foil  he  difcovered  many  and 
various  minerals,  moft  of  them  embryonatcd,  or  imperfeftly  form'd  \ 
with  plenty  of  a  kind  of  mineral  earth,  whofe  fmell  was  fragrant,  and 
yery  pleaitant,  both  in  his  judgme)}t,  and  that  of  fome  ladies.    And^^ 
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when  Ibme  of  thofe  minerals  were  brought  to  me,  a  fmall  lump  of  this  Medicinb*' 
earth  that  was  among  them,  having  now  been  kept  fo  long  in  the  air,  as 
to  Ipend  moft  of  its  odoriferous  particles,  yet  the  finell  it  ftill  retained, 
was,  tho'  faint,  yet  pleafing. 

That  from  foffils  lying  hid  under  the  furface  of  the  earth,  and 
having  a  confiderable  fpreacL  there  may  plentifully  afcend  whole- 
fom  effluvia  into  the  air,  feems  to  me-  the  more  probable,  be« 
caufe  1  obferved,  at  a  certain  place  in  Ireland^  a  very  large  fheep-walk, 
that  produced  ihort,  but  excellent  grals  ^  the  fpot  being  jufily  reputed 
very  healthful :  the  realbn  whereof,  from  confidering  the  circumfiances, 
feemed  owing  to  this,  that  the  foil  was  fufiained  by  a  large  trad  of 
lime-flone,  which,  I  liippos'd,  continually  emitted  exhalations  into  the 
air :  and  it  has  been  long  and  generally  obferved,  that  as  far  as  the 
lime-flone  extends,  that  trad  of  ground  makes  the  fhow  which  falls  on  it 
thaw  much  Iboner,  than  on  the  neighbouring  lands. 

And  a  perfon,  who  had  been  employed  in  leveral  mines,  told  me, 
that  at  a  place  in  Verhyfhirey  he  and  others  had  obferved,  a  large 
tra^t  of  lime-fione-land  to  be  (b  warm,  as  to  difTolve  the  fnow  that  fell 
on  it,  very  much  fboner  than  another  great  traSr  bordering  upon  it^ 
where  the  foil  lay  only  upon  free-ftone. 

An  ingenious  peribn,  alio,  who  had  vifited  the  Hw^mrian  and  Bohemian 
mines,  told  me,  that,  during  his  iftay  among  the  former,  he  often 
walked  abroad  with  the  overfeer  of  them,  who  delighted  to  breathe 
the  frefh  morning  air,  upon  fome  hills  abounding  with  minerals;  and 
that  his  guide  made  him  obferve,  when  they  were  over  a  tra&  of 
land  which  afforded  a  noble  kind  of  ore,  called  Rot-guldcn^ertTiy  he 
found  the  fmell  to  be  pleafing,  and  the  air  refreshing.  And  tho'  in 
palling  over  ibme  other  mines,  he  found  himfelf  molefted  by  o&nfive 
fumes,  he  felt  no  fuch  ef&&,  when  upon  that  ground  under  which 
there  ran  veins  of  cinnabar,  or  a  mine  of  quick-iilver  ore :  and  his 
guide  told  him,  that  next  the  Rot-^lden^ertz^  the  foil  containing  thefe 
cinnabarine  veins,  was  that  whole  air  was  the  mofi  eligible  for  plealure 
and  wholefomnefs.  And  no  wonder,  that  in  Ibme  places  the  fubjacent 
foffils  Should  impregnate  the  air  with  wholelbm  effluvia  j  for  I  once 
faw  a  trafl-  of  ground,  famous  for  a  good  pottery,  where,  befides 
many  other  mineral  earths  which  1  took  notice  of,  there  was  a  groove, 
that  reached  fifteen  or  twenty  feet  beneath  .the  furface  of  the  earth  ; 
whence  they  dug  up  a  kind  of  white  clay,  fo  richly  impregnated  with 
fubtile  and  noble  parts,  that  it  afforded  a  chymifl  or  two  of  my  acquaint 
tance,  a  large  quantity  of  a  fubtile  fpirit,  of  a  volatile  and  faline  nature, 
which,  upon  trial,  they  highly  extollM  for  its  cordial,  and  other 
virtues  in  phylic  ^  and  which,  by  Ibme  peculiar  mechanical  trials  I 
made  with  it,  1  concluded  to  abound  with  a  volatile  fait,  not  unlike 
that  of  urine  or  hartihorn.  Since  then,  (bme  fufpefled  foffils  may  be 
enriched  with  medicinal  and  fugitive  lalts  and  ipirits;  it  may  rea- 
fonably  be  fupposM,  that  thefe  afceudii^  into  the  incumbent .  air,  will 
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IVCbdicinb.  hightjr  conduce  to  the  wholelbmnefs  of  it.    And  the  chjrmicat  ezamr^ 
V^S^^V^^J.  nations  I  have  made  of  fbme   boles^  and  other  bodies,   which  are 

unregardedly  comprized  under  the  confusM  notion  of  earths,  makes- 
me  lufpeft^  that  there  may  be  far  more  fpecies  of  lalubrious  fbffils^ 
than  are  yet  taken  notice  of. 

But  it  will  appear  the  more  probable,  that  fubtemneal  trafls,  of 
great  extent,  may,  for  a  very  long  time,  lend  up  into  the  air,  large 
expirations,,  not  difirernable  by  any  of  our  fenles,  from  confidering, 
that  the  common  air  wherein  we  live  and  breathe,  always  abounds,  and^ 
for  many  ages,  has   been  impregnated   with  the  plentiful  magnetic 
effluvia  of  the  earth,  which  our  Gilbert  and  others,  have  proved  ta 
be  a  great,  tho^  languid  magnet  \  and  whole  emanations,  as  they  con- 
fiantly  fbream  thro  the  air,  are  omable  of  pafling  thro'  the  pores  of 
gjafs  it  fetf,  and  afting  ahnofl  inftfintaneoufly,  yet  maoifefily,  upon 
bodies  hermetically  fealed  up  in  it.    But,  tho'  it  may  hence  probablj 
appear,  that  the  wholefbmuefi  of  the  air  in  fbme  places,  is  chie%,  or 
at  leail  in  part,    due  to  the  wholefbm  expirations  of  lubterraneal 
bodies ;  yet,  generally  fpeaking,  the  air  is  depraved,  in  far  more  places 
than  it  is  improved,  \^  being  impregnated  with  mineral  expirations^ 
An^  indeed,  among  the  minerals  known  to  us,  there  are  many  more 
noxious,  than  wholefbm :  and  the  power  of  the  former  ta  do  mifchicHf^ 
is  fat  more  efficacious  than  of  the  flatter  to  do  good ;  as  we  may  guefs 
by  the  fmall  benefit  men  receive  in  point  of  health,  by  the  effluvia  of 
any  mineral,  or  other  known  foffil,   in  comparifbn  of  the  great  and 
fudden  damage  that  is  often  done  by  the  expirations  of  orpiment, 
£)ndarach,  and  white  arfenic.    The  ingenious  perfbn,  lately  mentioned^ 
told  me,  that  when  his  guide  and  he  walked  over  fome  veins  of  thefe- 
noxious  minerals,  he  met  with  feveral  odorous  fleams,  which,  tho^ 
dii&ring  from  one  another,  agreed  in  being  all  of&nfive  to  him  ^  and^ 
particularly,  fome  of  them  by  their  fharpnefs,  and  others  by  giving 
him  a  difficulty  of  refpiration.    We  may   here   take  notice  of  the- 
jivernij  laid  to  be  found,  fome  in  i%i^i«ry,  and  fbme  in  other  countries^ 
where  there  alcend  out  of  the  earth  luch  noxious  and  plentiful  exhala- 
tion^ as  kill  the  animals  that  draw  in  the  air  they  infeft  \    and  fome 
of  them  are  able  to  fulFocate  even  the  birds  that  fly  over  them.    But 
there  are  numerous  places,  where  tis  lefs  manifeft  that  hurtful  exha- 
lations afcend  into  the  air.  Whole  trafts  of  land,  near  the  furface  of  the 
earth,  Ibmetimes  abound  with  marcafitical  minerals,,  as  thefe  do  with^ 
a  Iharp  vitriolic  felt;  which,  together  with  the  ill-condition'dfulphur 
they  alfb  plentifully  contain,  afcend  into  the  air,  and  render  it  corrofive. 
I  once  took  fbme  Btglijh  Ihinihg  marcalite,  and  caiisM  a  pound  of  it  to 
be  diftiird  in  an  earthen  veffe I,  with  a  ftrong  fire-^   by  which  means, 
notwithftanding  its  drynels,  1  obtained  two  or  three  fpoons-full  of  a 
limpid  liquor,  that  fmelfd  very  flroagly,  like  Gas  fvlfhuris  ^  and  appeared 
mantfefily  to  be  of  an  acid  nature,  both  by  the  taft,  and  by  readily 
corroding,  and.  dilipWing  uiibeaten  coral,^^  even  in  the  cold.    And  -he 
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mineral  afforded  me,  together  with  this  liquor,  about  an  ounce  and  Medici ni» 

three  quarters  of  inflammable  fulphur  \  part  whereof,  afcending  in  the 

form    of    very    agile   corpufcles,   faften'd   themfelves  all    about  the 

infide  of  the  receiver,  and  there  compos'd  feveral  thin  coats,  or  films^ 

as  'twere,  of  fulphureous  matter  flicking  to  one  another ;   which,  at 

their  being  firfi  taken  off,  and  for  fome  time  after,  might  be  bent,  or 

folded  like  leaves  of  paper,  but  afterwards  hardened  in  the  air.     Mine* 

ralifis,  and  credible  authors,  mention  feveral  places  as  abounding  with. 

marcafitical  foi&ls  \  but  1  am  apt  to  think,  they  are  far  more  common 

than  is  vulgarly  taken  notice  of:  for  I  have  met  with  them  where  one 

would  little  expert  them.  And,  tho*  in  England  all  our  vitriol  be  made  of 

vitriolic  fiones,  or  bodies  that  pals  for  ftones  \   yet  that  is  not  true. 

which  our  mineralifts  thence  conclude,  that  there  is  no  other  vitriolic 

or  marcafitical  matter  in  England  \^  &r  a  famous  dealer  infoffils,  having. 

found  a  mine,  which  he  knew  not  what  to  make  of,  addreffing  himfelf 

to  me,  I  difcoverM  it  to  be  a  vein,  that  lay  at  Ibme  depth  imder  ground^. 

and  ran  along  like  a  vein  of  metalline  ore,  confifting  of  a  black  and: 

heavy  matter  *,  which«  upon  a  few  eafie  trials,  I  quickly  found  to  be  fb  i^r 

of  a  vitriolic  nature,  that,  to  my  wonder,  it  yielded  in  a  few  hours^, 

plenty  of  pure  vitriol^  without  any  troublefome  or  artificial  preparation*. 

F  K  O  F.    ir. 

It  is  frobablCj    that,  in  feveral  placeSy  fomt'  endemical  difeafes^  frincif'allyy^  orr 

at  leafi  in.  fart,   depend  ufm  fubterraneal  fleams^ 

By  endemical  difeales,  I  do  not  only  mean  fuch  as  are  very  peculiars 
to  this  or  that  country  *,  as  the  Plica  is  faid  to  be  to  Poland,  and  there- 
fore called  Poionica ;  or  an  odd  kind  of  colic  in  one  part  of  Prance^^ 
from  whence 'tis  termed  Cb/i^i/^PtfiSM  J  butalfb  thofe  that  rage  more^ 
in  fome  countries  than  in  moft  others,  as  agues  in  Kint,  and  in  that* 
part  of  Effex  they  call  the  Hundreds:^  the  conlumption  in  England  \  and: 
fluxes  of  the  belly  in  Ireland,  where  they  are  ib  •  common, ,  as-  to  gafs^ 
under  the  name  of  the  country  difeafe. 

That  thefe  endemical,  or  local  diftempers,  in  many  plices  proceed: 
from  fome  exceffive  heat,  moifture,  or  other  manifeft  quality  of  the* 
airi  from  bad  diet,  vulgar  intemperance,  and  other  caufes  that  have ^ 
little  or  no  connexion  with  fubterraneal  reeks,  I  readily  grant^  but, 
that  in  fome  places  they^  may  either  be  principally  caus'd,  or  much* 
fomented  by  noxious  effhivik,  I  am  inclined  to  ftrfpeft. 

For,  I.  There  are  Ibme  places,  in  which  the  endemical  dileafc  cannot* 
be  probably  imputed   to  any  manifeft  caufe^    fince  it  often  happens,, 
that  the  caufes  affign'd  of  them,  if  they  were  true,  mufl  produce  the 
like  diftempers  in  many  other  places^  where,  yet.it. is  notorious  that \ 
they  are  not  endemicaL 
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Medicine.      2.  Subterraneal  bodies  may  fend  up  large  fleams,  of  different  kinds, 
i^^^^j^^^y*^^  iiico  tne  air. 

3.  The  materials  that  fend  up  thefe  effluvia  may  be  of  a  large 
extent.  I  have  fbmetimes  obferved,  and  that  in  more  countries  than 
one,  a  whole  traft  of  land  abounding  with  minerals  of  one  kind  j 
and  at  no  great  diftance  from  it,  another  large  traft,  whole  fubterra- 
neal  part  abounded  with  minerals  of  a  very  different  fort. 

4.  'Tis,  alfo,  highly  probable,  from  the  nature  of  the  thing,  that 
thofe  large  fleams  which  impregnate  the  air,  may  greatly  conduce  to 
make  it  hurtful  to  a  human  body,  in  a  way  requifite  to  produce  a 
determinate  difeafe.  And,  fome  parts  of  the  fubftance  of  the  air, 
not  only  affeS:  human  bodies,  or,  at  leafl,  many  individuals  among 
them,  as  they  are  taken  in  by  refpiration,  but  as  they  outwardly  touch 
the  skin :  and  the  skin  being  full  of  pores,  perhaps  of  different  fizes 
and  figures,  thole  corpufcles  that  get  in  at  them,  may  have  their 
operation,  even  upon  the  moft  inward  parts  of  the  body. 

'Tis  obvious  that  I  here  take  the  air  in  its  more  vulgar  and  lax 
fignification,  for  the  atmofphere,  which  abounds  with  vapours,  ex- 
halations, and,  in  a  word,  with  corpufcles  of  all  forts,  except  the 
larger  kind  of  fpringy  ones^  and  many  of  them  may  be  fo  fmall,  and 
folid,  or  fo  conveniently  fhap'd,  as  to  enter  feme  of  the  numerous 
orifices  of  the  minute  glandules  of  the  skin,  or  at  other  pores  of  it. 
Thus,  tho'  paper  be  not  pervious  to  the  uncomprefs'd  elafiic  parts  of 
the  air,  yet  it  may  be  eafily  penetrated  by  other  corpufcles  of  the 
atmofphere :  for,  I  have  prepared  a  dry  body,  out  of  a  fubflance  be- 
longing to  the  animal  kingdom,  which  being  wrapp'd  up  in  paper, 
would,  without  wetting  or  difcolouring,  or  any  way  fenfibly  altering 
it,  pais  in  a  trice  thro**  the  pores  of  it  in  fuch  plenty,  as  to  exert  a 
mauifeft  operation  on  bodies  placed  at  fome  diftance  from  it.  And, 
tho'  a  bladder  almoft  full  of  air,  having  its  neck  well  tied,  be  held 
near  the  fire  in  various  poftures,  the  elaftical  air,  tho'  rarified,  or 
attenuated  by  the  heat,  will  rather  burft  the  bladder,  than  get  out  at 
its  pores  •,  yet  we  have  often  prepared  a  certain  fubftance,  belonging  to 
the  mineral  kingdom,  that,  if  a  bladder  were  wet  or  moift,  would 
readily  pervade  it,  and  have  a  lenfible  effeft  even  upon  folid  bodies 
placed  within  it :  yet  the  bladder  of  urine  confifts  not  of  a  fingle 
membrane,  and  is,  probably,  of  a  ftronger  texture,  than  many  other 
membranes  of  the  body,  or  the  epidermis.  But  it  may  be  faid,  'tis 
fcarce  conceivable,  that  in  fo  many  ages  as  endemical  difeafes  have 
afflifted  fome  countries,  the  fubterraneal  matter,  to  which  I,  in  great 
mcalure,  impute  fome  ot  them,  ihould  not  be  fpent  and  exhaufted. 
And,  perhaps?,  indeed,  fome  difeafes  may  have  ceafed,  in  places  where 
they  were  once  endemical;  and  others  may  have  appeared  in  their 
fload.  Tho'  'tis  very  poffible,  that  many  fubrerraneal  bodies,  which 
emit  effluvia,  may  have  in  them  a  kind  of  propagative  or  felf-multi- 
piyii.g  power ;  proceeding  from  fome  femiual  priix'ple,  or  fomething 
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analogous  to  a  ferinent  ^  or  el(e  (bme  maturative  property,  whereby  Medicine.' 
an  inanimue  body  may  gradually  admit  ot  fuch  a  change,    or  acquire  lx^^^V^'^J 
I'uch  qualities,  as  feem  perfedive  of  it,    and,  perhaps,  give  it  a  new 
denomination. 

But  we  know  nothing  of  the  nature,  or  conftitution,  of  the  lower 
part  of  the  terreftrial  globe  j  and  but  little,  experimentally,  of  what 
lies  beneath  that  very  thin  cruft,  to  which  human  induflry  has  been 
hitherto  confined.  Whence  it  is  not  abfurd  to  fufpeft,  that  from  the 
lower  fubterraneal  regions,  there  may  be,  either  continually,  or  perio- 
dically, emitted  into  the  region  of  mines,  great  plenty  and  variety  of 
mineral  exhalations,  which  continually  repair  the  loft  of  thole,  that^, 
from  time  to  time,  afcend  out  of  the  foffil  region  into  the  atmoiphere. 

But  farther,  bodies  fo  heavy,  and  confequently  lb  abounding  m  parts 
of  fblid  matter  crowded  together,  as  minerals,  and  other  foffils,  may 
well  be  fuppos'd  capable,without  great  waft,toemit  numerous  fuch  minute:^ 
particles  as  effluvia,  for  an  exceeding  longtime.    'Tis  furprizing,  how 
long  fome  load-ftones,  fever'd  from  their  mine,  have  been  kept  in  the 
air,  without  any  fenfible  diminution  of  their  virtue.    An  eminent  phy- 
iician,  who  was  skill'd  in  perfumes,  affirmed  to  me,  that  an  adventitious 
perfume,  introduced^  by  art,  into  a  filver  watch-cafe  which  he  ufually 
wore,  continued  to  be  well  fcented  for  fixteen  years.  The  fame  perfon  hadi 
a  way  of  perfuming  faftitious  marble  quite  thorough,  whole  grateful 
(cent  he  affirmM  would  laft  exceedingly  j  and  of  this  perfumed  marble.- 
he  prefented  me  a  ball. 

Wemuft,  alfo,  obferve,  that  fubterraneal  efflu\riamay  contribute  to 
endemical  difeafes,  not  only  as  they  vitiate  the  air,  but  as  they  im- 
pregnate   or    deprave     the    aliments:     for,    they    mix    themfelves 
with  the  water,  which  either  men  drink,  it  felf,  alone,  or  make  into . 
faftitious   liquors.    And  that  many   waters  are   imbued  with  mine- 
ral corpulcles,  may  be  judged  by  Ibme  of  the  medicinal  (prings :   for, . 
tho'  feveral  j4clduU   and  fhcrma    afford   a  large  quantity  of  palpable 
fulphur  or  fait,    yet  all  do  not;    and  having   purpolely  examined  a 
famous  fpring,  1  could,  wirh  a  pair  of  nice  Icales,  fcarce  difcover  any 
fenfible  difference  between  the  medicinal  water,  and  the  common  water 
that  was  to  be  met  near  the  fame  place.    And  that  which  impregnated 
this,  and  which  1  found  by  trial  on  my  felf,  enabled  it  to   work  very 
manifeftly  like  a  mineral  water,  \ras  a  fort  of  corpufcles  fo  minute  and. 
fubtile,  that  if  the  bottles  were  not  kept  well  ftopt,  they  would  in  a 
fhort  time  vanifh,   and  leave  the  liquor  difpirited.     Experience  has 
affured  me,   that  there  are  ways  of  making  common  water  violeiuly - 
and  r.oxioufly  operative  upon  human  bodies,  tho'  its  fenfible  qualities 
would  not  make  one  fufpeft  any  change  in  it.    How  little  change  is 
made  in  water,   and  fome  other  liquors,,  that  are  rcnderM  flrongly 
emetic  by  Crccas  metallorum^  and  by  antimony  vitrified  vvifhout  addi- 
tion? And  if  luch  exhalations  as  arife  from  the -A/rrm,  Ihould,  as  they 
well  may,  meet  either  with  running,,  or  ftagnant  waters,  in  their  afcenti, 
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Medicine,  there  is  little  doubt  but  they  will  impregoate  them,  and  make  them 

noxious. 

But  the  effluvia  of  the  lower  parts  of  the  earth,  may  have  a  greater 
ihare  in  producing  endemical  difeales,  by  mixing  with  the  water,  and 
other  liquors,  that  are  neceiiary  to  the  nutrition  and  growth  of  vege- 
tables, which  may  thence  become  unhealthy  aliment.  And  thefe  noxious 
exhalations  will,  probably,  in  many  places,  impregnate  the  juices  of  the 
earth,  much  more  than  running  or  nagnant  waters  \  becaufe  the  diffi« 
culty  of  pervading  the  earth  in  their  afcent,  may  fo  long  check  them, 
as  to  render  them  very  numerous  in  a  fmall  Ipace  *,  and,  perhaps,  make 
them  convene  Into  bodies,  fo  far  of  a  £iline  nature,  as  to  be  foluble 
either  in  common  water,  or  fbme  other  fubterraneal  liquor;  by  means 
whereof,  as  vehicles,  they  may  infinuate  themielves  into  the  roots  of 
plants,  and  be  thence  conveyed  to  other  parts.  A  &mous  chymifl, 
who  livM  in  a  country  abounding  with  mines  of  vitriol,  told  me,  he 
bbferved,  that  the  oaks  growing  over  them  were  remarkably  more 
fblid  and  heavy,  than  thofe  trees  elfewhere  are.  And  the  parts  of 
Ibme  minerals  are  capable  of  infinuating  themielves  very  plentifully 
into  the  pores  of  growing  vegetables,  without  being  really  fiibduec^ 
by  what  the  philofophers  call  the  concofbing  faculty  of  the  plant ; 
ivhilft,  iiiftead  of  being  aifimilated  by  the  vegetable,  they  retain  their 
own  mineral  nature ;  and  upon  the  recefs,  or  evaporation  of  the  juice 
that  fervedthem  for  a  vehicle,  may  fometimesdifcover  themielves  to 
the  naked  eye.  For,  I  have  leen  a  piece  of  a  vine,  that  grew  not  fkr 
from  Parisy  which  being  broken,  a  multitude  of  the  internal  pores  of 
the  root,  and  part  ot  the  trunk  alfo,  appeared  to  be  fiuiSed  with 
corpufcles  of  a  marcafitical  nature  j  as  was  plain  by  their  colour,  their 
Ihining  luftre,  and  by  their  weight. 

And  fince  men  feed  not  upon  either  beafis,  or  birds  of  prey,  but 
upon  fuch  as  eat  grafs,  feeds,  or  other  vegetable  fubftances,  and  drink 
nothing  but  water ;  the  noxious  exhalations  that  render  vegetables  and 
water  unwholefom,  may,  by  that  means,  have  a  very  bad  influence  upon 
fuch  animals,  as  are  fed  with  fuch  depraved  vegetables,  and  drink  £uch 
noxious  waters*,  and,  confequently,  may  be  very  hurtful  to  thofe  men 
who  eat  fuch  animals  j  and,  by  the  depraved  aliment  they  afford, 
determine  them  to  that  endemical  difeafe,  which  fuch  vitiated  nutri- 
ment is  fitted  to  produce. 

''Tis  poflible,  alfo,  that  in  certain  places  the  latent  minerals  may  be 
of  fuch  a  nature,  that  their  efiluvia,  inftead  of  promoting,  hinder  the 
produftion  of  fome  particular  difeafe,  whether  epidemical,  or  endemi- 
cal, ill  the  bodies  of  the  inhabitants.  For,  as  phyficians  obferve,  that 
the  more  maniFeft  morbific  caufes  of  fbme  diflempers,  are  quite  contrary 
to  thofe  of  others  •,  (o  it  feems  not  improbable,  that  there  may,  alfo, 
be  a  mii'-u?!  ro  ifr>r!ety  between  thefe  latent  morbific  caufe%  fent  up 
bv  fubteir:.  :   •'  «:s.      And,    therefore,  it*s  no  wo4ider,  if  fome  of 

thde  iliji:;     ,     .v     lifable  fuch  to  which  they  are  hoftile,  or  Ihould, 
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at  Icaft  work  in  human  bodies  a  great  indifpofition  to  admit  their  hurt-  Medicinb; 

ful  operations.      And  fince  there  are  feveral  whole  countries,  or  lefs  K^^^^^S/^^J 

places,  that  are  either  altogether,  or  in  great  part,  free  from  this  or 

that  particular  difeafej    as  feveral  parts  of  Scotland  from  agues,  efpe- 

cially  quartans  j  and  as  in  feveral  large  regions  of  the  Eajl-Indiesy  the 

plague  is  very  rare-,  it  leems  not  improbable,  that  the  lubterraneal 

ifleams    may  contribute   to  this  advantage,  by  impregnating  the  air, 

the  earth,  and  the  water,  with  corpufcles  of  oppofite  qualities  to  thefe 

dlleafes.    And  this  feems  the  more  credible,  becaule  it  has  been  ob- 

lerved,  that  fome  vaft  trafts  of  land  will  neither  breed,  nor  maintain 

venomous  creatures  \  as  is  undoubtedly  believ'd  of  the  whole  kingdom 

of  Ireland  •,  where,  I  confefs,  I  neither  did  fee  any  alive,  nor  met  with 

fuch  as  had. 

PROP.    III. 

Many  epidemical  dlfeafes  are^  frobably^  in  great  meafure^  froduced  by  fubter^ 

raneal  effluvia. 

It  feems  probable,  that  feveral  of  thofe  fudden  morbific  exceffes, 
that  are  obierved  in  the  air,  may  proceed  from  the  unufual  quantity 
of  hurtful  exhalations,  which  afcend  and  mix  with  the  air,  and  diffufe 
themfelves  through  it.  We  are  great  Grangers  to  the  fubterraneal 
part  of  the  globe  we  inhabit ;  and  there  are  a  great  many  odd  and 
furprizing  things  to  be  met  with,  in  the  ftrufture  and  difpofition  even 
of  thofe  parts  of  the  earth,  that  lie  but  a  little  way  beneath  the  furface 
of  it.  Whence  it  feems  poffible,  that,  among  the  many  and  various 
effluviating  bodies,  that  the  terrefirial  globe  may  conceal  in  its  bowels, 
there  are  fome,  whofe  reeks,  alcending  plentifully  into  the  air,  occafion 
in  it  an  excels  of  heat,  cold,  moifiure,  thicknefs,  or  iome  other 
manifeft  quality.  So  that,  fometimes,  even  thofe  manifeft  intempera- 
tures  of  the  air,  to  which  an  epidemical  difeafe  is  wholly  imputed, 
may,  in  part,  proceed  from  fubterraneal  bodies ;  for  thefe,  by  their 
conflifts,  or  mutual  aftions  on  one  another,  may  excite  great  and  fud- 
den heats,  and,  on  that  account,  fend  up  fuch  large  fieams  into  the 
atmofphere,  as  may  there  produce  fudden  and  exceifive  heats,  light- 
nings, thunders,  c^r.  And  fudden  and  unfeafonable  refrigerations  of  the 
air,  may  proceed  from  the  afiion  of  fubterraneal  bodies  upon  one 
another  ^  for  trial,  purpofely  made,  has  iriformed  me,  that  there  are 
certain  minerals,  whereof  fome  may  be  employed  in  their  crude  fimpli*. 
city,  and  others  that  require  but  a  flight  preparation,  fuch  as  may 
be  had  in  the  bowels  of  the  earth,  which  being  put  together,  will 
produce,  by  their  re-a£lion,  an  intenfe  degree  of  a£rual  cold. 

The  changes  of  the  air  which  produce  epidemical  difeafes,  are 
fometimes  fo  great  and  fudden,  that  they  cannot,  in  my  opinion,  with 
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Mbdicinb.  probability,  be  imputed  to  the  aftbn  of  the  fun,  or  the  moon ;  caufes 

that  aft  in  too  general  and  uniform  a  way,  to  produce  thofe  particular 
and  irregular  effefts^  but  to  fubterraneal  bodies,  whofe  aaions  are 
often  more  fudden,  impetuous,  and  irregular.  The  difference  we 
find  in  feafons,  that  bear  the  fame  name,  andikould  be  alike  in  tempe- 
rature, is  often  very  great,  and,  fometimes,  alfo,  very  lafiing.  But  the 
fun  being  in  the  fame  iigns,  at  the  fame  times  of  the  year,  it  does  not 
appear,  how  he  fhouid  produce  lb  great  a  difparity  of  the  tempera- 
ture of  thet^  air,  in  feafons  of  the  fame  denomination.  And,  doubtlels^ 
this  variety  is  more  rationally  attributed  to  fubterraneal  exhalations, 
than  to  the  influence  of  the  fixed  fi^s,  which  are  fo  vafily  reatote 
from  us ;  and  feem  too  geoeral  a  caufe  ta  produce  fuch  particular 
effefts  as  are  often  confined  to  a  town,  or  fbme  other  narrow  com  pals  ^ 
whilft  fubterraneal  bodies  are  near  at  hand,  of  very  various  natures,^ 
and  fubjeft  to  many  irregular  and  differing  motions,  commixtures,  re- 
aftions,  and  other  alterations.  I  have  known  a  great  cold,  in  a  day 
or  two,  invade  multitudes  in  the  fame  city^  with  violent  and  fiital 
fymptomsj  when  I  could  not  judge,  that  the  bare  coldnefs  of  the  air 
could  fb  fuddenly  produce  a  difeafe  fo  epidemical  and  hurtful :  and  it 
appeared  the  more  probable,  that  the  caufe  came  from  under  ground, 
becaufe  it  began  with  a  very  troublefbme  fog. 

That  there  may  be  many  fubterraneal  bodies,  which,  by  their  mixr 
tures,  wouM  produce  a  fudden  heat,  will  be  eaiily  granted  by  thofe 
who  know,  that  there  are  fubterraneal  menfiruums ;  and  have  ieen 
chymical  operations,  fuch  as  the  great  effervefcence,  made,  when  oil 
of  vitriol  is  put  upon  filings  of  iron,  or  fpirit  of  nitre  upon  butter  of 
antimony,  c^f*  And  as  the^e  is  in  many  places  vaft  plenty  of  marcafi^ 
tical  matter,  beneath  the  furface  of  the  earth,  and  fometimes  very  near 
it :;  I  have  purpofely  tried,  that  by  putting  a  little  fpirit  drawn  from 
nitre,  with  which  fait  the  earth  in  many  places  abounds,  or  a  little 
oil  of  vitriol,  upon  powdered  marcafites,  there  prelently  enfued  a  firong 
re-aftion  between  the  liquid  and  the  folid  bodies,  whereby  was  pro- 
duced much  heat,  with  vifible  fumes,  and  firong  Icented  exhalations. 
And  fuch  kind  of  odorous  effluvia  were  emitted,  after  putting  a  little 
Ipirit  of  fait  upon  our  powder'd  marcafites.  And  becaufe  fulpfaur  is 
a  mineral  plentifiilly  met  with  in  the  bowels  of  the  earth,  and  in 
many  places  burns  there  •,  I  Ihall^  add,  that  I  have  found  acid  fpirit 
of  fulphur  to  work  lenfibly  upon  marcafitical  matter,  hard  coagulated. 
An  experienced  fffr«w»  chymift  relates,  that  in  feme  parts  of  his  coun- 
try, he  met  with  vltrioUftones,  or  marcafites,  that,  by  the  aftion  of 
mere  common  water,  relliiig  for  a  competent  time  upon  them,  will 
grow  fo  hot,  as  to  enable  the  liquor  to  retain  a  fenfible  heat,  when 
it  liad  pafs'd  a  pretty  way  from  them.  And,  as  many  accidents  may 
occafiou  the  breaking  out  of  waters,  or  the  change  of  their  courfe  in 
fiibterraneal  places ;  fo,  that  common  water  may,  in  a  very  ihort  time,/ 
produce  confiderable  degrees.- o£  heat,  in  mineral  bodies,  appears  by 
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mixing  vfith  two  or  three  pounds  of  fine   powder  of  common  bnm-  Mhdicinf. 
flone,  a  convenient  quantity  of  filings  of  iron  \  for  this  mixture  being  ^^^^•"■'^VJ 
thoroughly  drench'd  with  common  water,  will,  in  a  ihort  time,  grow 
intenfely  hot,  and  fend  out  a  thick  fmoke,  like  that  of  good  quick-lime, 
whilft'tis  flaked  with  water. 

A    domeftic  of  mine,    who  liv'd  in  the  north  of  England^  affured 
me,  that  in  a  certain  mineral   groove,  which  he  had  often  occafion 
to  refort  to,  the  damp  would  annoy  the  workmen  more  than  once 
in  one  day.    And  from  others,  converfant  in  mines,  I  learnM,  that  in 
feveral  places,  they  were  infefied  with  damps,  that  came  not  at  fta<- 
ted  periods,  but  irregularly  ^  fonietimes  with  much  greater,  and  ibme- 
times  with  far  lefs  intervals  between  them :  the  times  of  their  dura« 
tion  being  alfo  often  unequal.    So  that,  fuppofing  fuch  noxious  efflu- 
▼ia  to  be  plentifully  emitted  from  the  lower  parts  ofthefbil,it  need 
be  no  wonder,  that  an  epidemical  difeafe  fhould  rage  in  a  particular 
town,  or  part  of  a  country,  without  fpreading  much  farther  j   and 
that  it  ihould  begin  fuddenly  in  places  where  it  was  not  expefled :  for, 
thefe  fwarms  of  effluvia  bring  produced  by  calual  concourfes  of  cir« 
cumftances,  may  often  be  excited,  and  invade  this  or  that  place,  with- 
out giving  the  inhabitants  any  warning.  And  'tis  not  always  neceflary, 
that  fuch  noxious  effluvia  fhould  be  generated  juft  under  the  places 
they  moleft  \  fince  the  motion  of  the  iair  may  fuffice  to  carry  them 
to  the  town  or  other  place  that  feels  their  ill  cffefts :  and  yet  they 
may  feem  to  be  almofc  confined  to  thofe  places  *,  fbmetimes,  becaule 
the  neighbouring  parts  are  not  fufEciently  inhabited  to  make  their  ill 
qualities  taken  notice  of  j  but  more  frequently,  becaule,  by  being  dif* 
fus'd  thorough  a  ereater  tratl  of  air,  they  are  more  difperft  in  their 
paffage,  and  thereby  fo  weakenM,  as  not  to  be  able  to  do  any  con- 
iiderable  mifchief. 

Nor  is  it  always  necefTary,  that  the  harm  done  by  thefe  morbid 
conftitutions  of  the  air,  fhould  proceed  only  from  fubterraneal  ex- 
halations, merely  by  virtue  of  their  own  qualities,  which  they  bring 
with  them  from  under-ground.  For,  *tis  very  poffible,  that  thefe  efflu*- 
via  may,  in  their  own  nature,  be  either  innocent,  or  at  leafl  not  con*- 
fiderably  hurtful ;  and  yet  become  very  noxious,  if  they  chance  to 
fmd  the  air  already  imbu'd  with  certain  corpufcles  fit  to  afTociate  with 
them  :  for,  tho'  thefe  forts  of  particles  were,  perhaps,  neither  of  them, 
a- part,  confiderably  prejudicial,  yet  there  may  from  their  combinations 
r?lult  corpufcles  of  a  new  and  very  morbific  nature.  Thus  the  fpi- 
rituous  fleams  of  falt-petre  do  not  ufually  fenfibly  work  on  gold,  no 
more  than  the  fpirituous  parts  that  the  fire  raifesfrom  faUarmoniac^ 
-yet,  when  thefe  two  forts  of  particles  unite,  there  will  refult  certain 
corpufcles  of  a  new  nature,  that  compole  the  liquor  call'd  jitpui  rtgis ; 
which  by  its  fretting  quality  corrodes  and  difTolves  gold. 

And  as  this  liquor,  being  at  once  poured  upon  filver,  gold,  diamonds, 
rubies,  &c.  will  leave  all   the  refl  uncorroded,  and  fell   only  upon 
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J^Ibdicine.  the  gold;  fb^the  new  corpufcles  prcxiuced  ia  the  air^  whether  attra£b« 
^^^?^/^J!  ed  in  relpiration,  or  entering  in  at  the  pores,  being  carried  up  and 

down  by  the  bloody  or  other  fluids  of  the  body,  may  pafs  by  fbme 
parts  without  doing  them  any  fenfible  harm,  and  attacking  others^ 
there  produce  (bme  dileafe,  fiich  as  the  fabric  and  iltuation  of  the 
part  peculiarly  difpofe  it  to  admit. 

And  this  hypotheils  of  ours  well  agrees  with  the  very  ihort  duration 
offome  epidemical  difeales,  in  certain  times  and  places.  For  either  all 
the  morbific  expirations  alcended  into  the  air  at  once,  or,  at  leaft,  ia 
a  ihort  (pace  of  time,  and  fo  were  eafily  fpent  \  that  is,  by  being  di£- 
fiifed  or  difperfed,  too  much  weakened  to  do  any  great  milchief ;  or 
elfe  the  iubterraneal  commotion  that  produced  tnem  may  pa(s  oa 
from  one  place  to  another,  and  fo  ceale  to  afford  the  air  incumbent 
on  the  firft  place,  the  fupplies  necefTary  to  keep  it  impregnated  with 
noxious  exhalations.  Thus  we  Ibmetimes  obferve  certain  epidemical 
dileaies  to  have,  as  it  were,  a  progreflive  motion,  and  leaving  o.;e 
town  free,  pafs  on  to  another. 

And  as  Ibmetimes  an  epidemical  di(ea(e  ceafes  in  a  particular  place 
almoft  as  fuddenly  as  it  invaded  the  fame  *,  lb,  according  to  our  hy« 
pothefis  it  may  well  happen,  that  after  one  fort  of  exhalations,  whole 
peculiar  qualities  make  them  morbific,  have  depravM  the  air  over  a 
particular  place  j  there  may,  by  a  new  or  farther  commotion  of  fub-r 
terraneal  bodies,  be  lent  up  large  expirations  of  another  kind,  which 
meeting  with  thofe  that  formerly  impregnated  the  air,  may  either 
precipitate  them,  and  fb  free  the  air  from  them  \  or  by  other  operati* 
oiis,  and  fometimes  even  by  coalitions,  fo  alter  their  nature,  as  to  dit 
able  them  from  doing  any  farther  mifchief. 

Thus  in  that  very  remarkable  phenomenon,  yearly  obferv'd 
at  Grand  Cairoy  it  appears,  that  by  the  intermixture  of  adventitious 
corpufcles  with  the  peftilential  air,  this  is  fo  alterM  and  correflred, 
that  within  one  day  or  two,  there  is  a  flop  put  to  the  progrels  of 
the  plague,  which,  about  the  middle  of  luramer,  fcarce  ever  fails 
to  rage  in  that  populous  city.  And  thefe  friendly  corpufcles  operate 
io  powerfully,  that  of  thofe  who  are  already  feizM  by  the  plague, 
few  or  none  die,  after  once  the  air  is  fufficiently  impregnated  with 
them. 

I  confefs  fo  great  and  fudden  a  change  is  very  furpri^cing  •,.  and  I  (hould 
fcarce  think  it  credible,  had  not  feveral  perlbns,  forae  of  them  very  intel- 
ligent, who  made  a  confiderable  flay  in  that  city,  affured  me  of  the  truth 
of  it.  And  the  lateft  writer  of  voyages  into  E^vft  relate?,^  that  a  little 
iif  ter  the  middle  of  our  Jiine  (and  ufually  upon  tne  very  fevente^jnth  day) 
tiiere  begin  to  fall,  towards  the  laft  quarter  of  tJie  night,  certain  drop^ 
of  a  Jvind  of  dew,  which  caufes  the  river  to  be  fruitful,  and  purifies 
the  air  from  all  infeflion.  }?e  add?,  that  "  the  dew  purifies  th^ 
**  air;  for  as  fcoii  as  it  falls,  the  plague  ceafes  to  be  mortal  ^'*  and,  he 
iay5,  "  tliis  d4?w  gives  life  to  every  thifig  j   and  when  it  falls  upon 
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**  the  wheat,  caufeth  it  to  continue  for  many  years  without  corruption,  Mbdicinh* 
*^  or  worms  j  and  renders  it  far  more  nouriihing  than  that  corn  on  which  \^4/^^  %J 
*'  it  never  falls.    And,  therefore,  they  never  houfe  the  corn  of  the  grand 
**  feignior  till  this  dew  is  fallen  upon  it." 

On  the  other  hand,  a  very  ingenious  gentleman,,  who  was  owner  of 
fome  mines  in  Devonjhire^  told  me^  it  fometimes  happens  that,  of  a 
Ibdden,  a  confiderable  traft  of  ground  will  be  as  'twere  blafted  by  the 
attending  fumes  •,  fo  that  not  only  the  grafs,-  fern,  and  other  more  ten- 
der vegetables,  will  be  turned  black,  and,  as  it  were,  burnt  or  Icorched 
up  i  but  now  and  then  trees  alfo,  and  even  oaks  themfeives,  will  be 
blafted  and  fpoiled  by  the  powerful  operation  ©t  thefe  fubtile  and 
poifonous  effluvia. 

'Twill  be  expefted  I  fliould  here  take  fome  particular  notice  of  pe-*  Tfc  ^M^ 
ftilential  fevers  and  the  plague.    The  former,  indeed,  may  probably  ^'*»»  ^<^'» 
arife  from  noxious  effluvia  ot  the  earth  :     but  as  for  the  true  plague,  ?^/*^27''** 
I  am  at  a  lofs  for  its  origin  j  however,   its    propagation  and   effeflts        ^     ^*^ 
leem  chiefly  to  be  carry'd  on  by  a  malignant  difpofition  in  the  air  ;  with- 
out which,  fome  plagues  could  never  have  been  ib  contagious,  nor  lb 
fuddenly  mortal  :  and  that  this  malignant  difpofition  in  the  air,  ma)^. 
probably,  be  in  great  part  imputed  to  fome  kinds  of  fubterraneal  ex- 
pirations, I  am  apt  to  think,  for  the  following  reafons. 

And  firft,  none  of  the  feveral  caufes  to  which  the  plague  is  ufually 
imputed,  feems  fufficient.    The  malevolent    afpefts   and  influence   of 
the  celeftial  bodies  fuppole  iome  things   very  difficult  to  be  prov'd, 
and  are  agents  too  remote,  too  general,  and  too  indeterminate,  to  be 
acquiefc'd  in  as  the  caufes  of  fuch  particular  (ymptoms  and  phenomen^^ » 
as  of  ten  accompany  the  peftilence.    And  as  for  internal  putrefaQion,  ex- 
ceffive  heats,  noilome  Imells,  corrupt' aliments,  c^r.    the  learned  D/>-  ^ 
tHcrhroecki  tho'  his  own  hypothefis  leems  to  be  more  theological  thaa  . 
philofophical,  has  greatly  weakened  their  force  in  this  cafe. . 

But  farther,  by  confulting  fome  uncommon  authors,  travellers,  and 
navigators,    1  learn,  that  feveral  great  countries  are  ufually  free  from " 
the  plague  *,   which,  according  to  the  vulgar  hypothefi?,  ought  to  be 
as  much  lubjeft  to  it  as  others.    Leo  jifncanus  informs  us,  that  (bme  * 
parts  are  lb  feldom  afflifted  with  the  plague,  that  it  ufually  fpares 
the  inhabitants  for  twenty-nine  or  thirty  years  together.    And  he  ex.*' 
prefly  records,  that  \a  Numidia\tk\f^  notwithftanding  the  raging  heat  of 
the  cllmate,the  plague  is  produc'd  but  once  in  a  hundred  years.  Our  Purchas  < 
informs  us,  that  in  the  land  of  the  N^gro^Sy  it  is  not  known  at  all.     And,  . 
to  omit  what  fome  travellers   and  navigators  relate  o^  Jafavfy  as   if  it 
were  feldom  or  never  invaded  by  the  peftilence  •,  I  do  not  remember,  . 
that  in  Nnv- Engl  and  ^  which  contains  a  great  extent  of  land,  that  the  • 
Engl^(ht2ike  any   notice  of  the  plague,    fince  their  firft   fetling    there.  , 
Sir  Fhilihert    Vtrnaui    writes    from  Bataviay    *'  that   the  plague  is    a 
**-difea(e  unknown  to  the  Indians.''^    And  of  the    countries   that   Te  - 
yet  more  reiaote,^.as  the  great  empire  .of..£lWM,  and  the  iiogdoms  of? 
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Medicine.  Turfquirtj   and  x>PCochhuhitiay    Mcx4nder    de   Rhodes^  who   (pent    thirty 
\^/;y^\/^^^^  years  in  thofe  parts,  affirms,  that  the  plague  is  not  fo  much  as  fpoken 

of  there  ^  yet  the  lame  jeluit,  upon  probable  grounds,  eftimates  the 
number  of  the  people  of  Ooim  alone,  to  be  two  hundred  and  fifty 
millions^  a  number  I  take,  by  far,  to  exceed  that  of  all  the  Nations 

vOf  Europe. 

Noiv  coniidering  what  vafi  trafts  of  land  are  comprizM  in  thote 
countries,  fome  of  which  the  plague  does  not  at  all,  and  others  but 
very  unfrequently,  invade  *,  we  have  a  ftrong  argument  dgainfi  the 
generality  of  opinions  received  among  phyficians  ^  as  alio  that  of  Die- 
Mcrbroeck  himfelf,  who  derives  the  plague  from  a  fupernatural  cauie^ 
the  provok'd  wrath  of  God.  For,  m  regions  of  fuch  extent,  and  many 
of  them  very  populous,  lying  in  different  climates,  and  fome  of  them 
inhabited  by  nations  who  make  war  with  numerous  armies,  fight  bloody 
battels,  leave  heaps  of  unburied  bodies  expofed  to  the  putrefying  heat 
of  the  fhn,  are  fometimes  forc'd  to  live  upon  very  unwholelbm 
foods,  who  worfhip  flocks,  fiones,  beafts,  and  fome  of  them  devils, 
V^ho  are,  at  leaft,  as  guilty  as  Eur^ansj  of  aflaffinationSy  poifbnings^ 
rapes,  &€»  in  thefe  regions  j  I  fay,  'tis  not  imaginable  but  that  great 
intern peratures  of  the  air,  efpecially  in  point  of  heat,  fienchof  dead 
bodies  kill'd  in  fights,  unwholefbmnefs  of  aliments,  malevolent  a£- 
pefts  ofcelefiial  bodies,  high  provocations  of  the  divine  juftice,  and, 
in  ihort,  all  the  caufes,  to  one  or  other  of  which  the  feverai  parties 
of  phyiicians  refer  the  plague,  ihould  be  wanting  any  more  than  in 
Europe '^  yet  the  plague,  which  is  prefum'd  to  be  the  effeA  of  one  or 
other  of  thole  caufes,  is  not  here  obferved  to  be  producM. 

If  thefe  hiflorical  fafts  be  alledged,  alfo,  againft  our  hypcthefis,  I 
defire  it  may  be  confider'd,  that  my  opinion  about  the  plague  con- 
fifls  of  two  parts  -,  one,  that  'tis  exceeding  difficult  to  affign  the  true 
and  adequate  caufe  of  its  origin;  and  the  other,  that  whatever  be  the 
caufe  of  itsfirfl  eruption  j  its  propagation,  and  many  of  its  fymptoms, 
may  be,  probably,  referM  to  the  depravation  of  the  air  by  fubterra- 
neal  fleams,  and  their  effefts:  whence,  thefe  hiflorical  obfervations 
will  appear  to  confirm  the  firfl  member  of  our  hypothefis.  And  as  to 
the  fecond  \  fince  in  the  EaR-Indiesy  and  other  countries,  where  the 
pl.tgue  is  not  oblerved  to  break  out,  it  cannot  be  pretended,  that 
lubterraneal  effluvia  there  promote  the  propagation  of  it  \  no  more 
can  it  be  prov'd,  that  they  could  not,  in  cale  the  plague  were  begun 
by  other  caufes.  But  as  I  think  it  probable,  that  fometimes  the  plague 
is  not  only  fomented,  but  begun  by  noxious  expirations  of  the  terre- 
flrial  globe,  I  fhall  add,  that  this  fuppofition  is  not  abfolutely  incon- 
fifleiit  witli  the  prececding  obfervations.  For  firfl-,  it  may  be  faid, 
that  fome  of  the  countries  I  Ipeak  of,  are  deflitute  of  thofe  noxious 
minerals  to  which  we  impute  fome  plagues.  Thus  tho'  fulphur  be 
ufually  found  in  many  countries,  and  that  in  plenty,  where  there  are 
other  metalline  veins,  yet  in  the  mines  of  England^  I  never  met  with 
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fo  much  as  an  ounce  of  native  fulphur  ^  and  I  could  not  find  that  (everal  Medicine*- 
mineralifts,  of  whom  I  purpofely  inquired,  had  met  with  any,  among  u^'V^'^J 
the  various  mines  they  had  frequented.     There  may,  alio,  happen  to  be 
noxious  minerals  in  a  country,  that  are  not  often  capable  of  producing 
or  promoting  peftilences  there,  even  upon  moderate  earth-quakes.     For, 
'tis  poffible,   that  thefe  orpimental,   or  other  noxious  minerals,  may 
have  their  beds,  or  veins  fo  deep  in  the  earth,  that  they  are  not  ordi- 
narily able  to  lend  up  effluvia,  Arong  and  plentiful  enough  to  make 
a  peftilential  depravation  of  the  air  j    and,  in  leiTer  earth-quakes,  the 
commotion  or  agitation  of  the  ground,  may  not  reach  lb  far  downwards^. 
as  much  to  affeft  thefe  very  deep  mines  ^   and  yet  fome  other  more 
violent  fliocks  may  affed  evea  thefe :  whence  one  may  give  a  tolerable 
account,  why  the  plague  in  fome  parts  of  jifricj  has  been  obferved  to 
rage  but  once  in  thirty,  or  once  in  an  hundred  years ;  for  there  may 
be  periodical  paroxyfiDs,  or  grand  and  vehement  commotions,  in  fubter- 
raneal  parts,  the'  men  have  not  yet  obferved  them.    A  late  judicious 
French  hiftorian  records,  that  a  very  pernicious  dileale,    of  the  nature 
of  a  colic,  reigned  in  Franct^  every  tenth  year,  for  a  long  traft  of  time.: 
And  Tlatcrm  relates,  that  at  Bafil^  where  he  praftifed  phyfic  for  fifty 
fix  years,   the  city  was  afflicted  with  furious  plagues,   once  in  about 
every  tenth  year,  for  feventy  years  together.    It  may  farther  be  faid, . 
that  thofe  exhalations  in  the  Eafi-Indies^  &c.  which  wouM  otherwife.! 
be  peftiferous,   may  be  correfted   by  other  expirations,  either  of  a-' 
benign  nature,  or  of  fuch  an  one,  as,  tho' noxious  in  themfelves,  may 
fit  them,    by    combining   with   the   others,   to  difable    and  prevent 
their  ill  effects  ^  as  Beguium  tells  us,  that  a  country  abounding  in  veins ^ 
and  maffes  of  cinnabar,  which  is  the  ore  of  quick-filver,  was  preferved' 
from  the  plague,  when  the  neighbouring  regions  were  wafted  by  it. . 
And  tho'  corrofive  fublimate  be  lb  milchievous  a  mineral  compofition,% 
that  a  few  grains  may  kill  a  man ;  yet  the  fumes  of  this  combined, 
with  thofe  of  crude,  common  quick-filver,  which-are  themfelves  uiv» 
wholefom,  make  Mercurim  dulcisy  an  uleful  and  innocent  medicine. 

It  might,  likewiie,  be  alledged,  that  in  fuch  regions,  the  foil,  and. 
othjer  affiftant  caufes,  may  conftantly  produce  in  the  air  a  conftitution : 
like  that  in  the  air  of  Egyft^  during  the  time  of  the  increafe  and  over- 
flowing of  the  iVi'/f  •,  which  ufually  lafts  every  year  for  feveral  weeks ; :, 
during  which  time,  the  air  is  wholly  anti-peftilential. 

Our  conjefture,  alfo,  will  afford  a  probable  account  of  fome  confi-  - 
derable  things,  relating  to  the  produftion  and  phenomena  of  the.: 
plague. 

'Tis  obferved,  that  Ibmetimes  the  plague  breaks  out,,  when  no > 
immoderate  diforder  of  the  air,  oi*  any  cafual  enormity,  capable: 
of  producing  fo  great  and  irregular  an  elfeft,  has  happeiiM.  Nay,  it 
has  been  oblerved,  that  very  great  and  unufual  intemperatures  of  the- 
air,  have  often  happenM,  and  many*  notable  and  threatning  afpefts*; 
of  the  fiars,  without  being  followed .  by  the.:ptague.    FcmcUitkjel^tes^  ^ 
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Medicine,  that  the  year,  which  of  all  in  the  memory  of  man,  was  all  the  world 
;  over  the  moft  immoderately  hot,  yet  proved  moft  healthful.  And  the 
fame  author  reports  the  plague  to  have  begun  in  the  midft  of  winter, 
and  to  have  gone  off  in  fummer  \  and  that,  feveral  times,  fcorching 
fiimmers  have  been  altogether  free  from  the  plague-,  which  I,likewife, 
have  oblerved  to  be  true.  Johannes  Morellm  tells  us,  that  in  his  country, 
after  a  dry  winter,  wherein  the  north  wind  reign'd,  tho'  it  were  fiic- 
ceeded  by  a  moft  temperate  and  healthful  fpring,  yet  this  brought  in 
the  plague  \  and  that  too,  when  the  north  wind  was  predominant,  and 
the  air  pure  and  ferene.  And  I  obferved  fomething  very  like  it,  in  the 
conftitutions  of  the  air,  that  preceded  and  accompanied  the  dreadful 
London  plague  in  the  year  i66k.  Now,  thefe  phenomena  much  diicredic 
their  opinion,  who  impute  the  plague  to  the  excefles  of  the  manifeft 
equalities  of  the  air  \  but  are  agreeable  to  our  hypothefis,  fince  noxious 
lubterraneal  fumes  may  be  fuddenly,  and  without  any  warning,  railed 
up  into  the  air  •,  and,  by  depraving  it,  produce  fatal  difeales  in  many 
of  thofe  perfons  who  are  conftantly  furrounded  by  it,  and  draw  it  in, 
almoft  every  moment,  with  their  breath. 

Of  the  deadly  eifeft  of  feveral  fubterraneal  expirations,  at  their  firft 
eruption,  there  are  many  hiftories  extant  in  approved  authors :  and 
we  have  obferved  inftances  of  that  fort,  in  the  times  and  countries  we 
live  in.  But,  becaufe  all  poifonous,  and  even  mortal  exhalations,  are 
not,  therefore,  truly  peftiferous,  but  may,  like  many  other  poifbns*,  kill 
the  perfons  they  immediately  invade,  without  qualifying  them  to 
ififetl:  others ;  1  ihall  add  a  paffage  out  of  M.  de  Mezjemy^  who  relates, 
that  **  the  plague  which  happened  mFrance^  in  the  year  1346,  was  fo 
**  contagious,  that  fcarce  a  village,  or  even  a  houfe,  efcaped  uninfefted 
"  by  it.  This  peftilence,"  he  fays,  "  was  the  moft  furious  and  wide- 
fpreading  that  had  been  known,  and  began  two  years  before  in  the 
kingdom  of  Cathay^  by  a  vapour  moft  horribly  fetid,  that  breaking 
out  of  the  earth,  like  a  kind  of  fubterraneal  fire,  confuraed  and 
*^  "devoured  above  200  leagues  of  that  country,  even  to  the  very  trees 
^*  and  ftones  j  and  infefted  the  air  in  a  wonderful  manner."  He  adds 
that  **  from  Cathay^  it  pafs'd  into  jiJU  and  Greece y  thence  into  Afric, 
**  and  afterwards  into  Eurcpe,  which  it  ranfack'd  throughout."*' 

In  the  next  place  •,  there  is  a  wonderful  diverfity  obferved  in  leveral 
countries,  and  even  in  the  fame  country,  at  dirferent  times  of  thofe 
raging  difeafe?,  that  phyficians  call  the  plague;  whence  it  happens 
that  fuch  medicines,  or  methods  of  cure,  as  are  in  one  plague  fuccef*- 
ful,  do  often  in  another  prove  dangerous :  which  great  variety  may  be 
fairly  accounted  for,  by  the  great  number  and  diverfity  that  has  been 
aftually  found,  or  may  be  reafonably  fuppos'd,  in  the  numerous  mine- 
rals, and  other  bodies,  in  the  fubterraneal  regions;  efpecially  if  we 
confider,  that  the  number  of  fuch  bodies  may  be  much  increaled  and 
diveifified,  by  various  combinations  made  of  them  by  cafualties,  fub- 
tprr.^iioal  fires,  and  menftruums.    And  theafcending  corpufcles  of  thole 
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ihineral  bodies,  being  moft  of  them  Iblid  and  fubtile,  may  produce  iuMbdicinb; 
the  blood,  and  fo  in  the  body,  far  more  odd  and  violent  lymptoms, 
than  the  peccant  humours  that  beget  ordinary  diftafes.  Which  muy 
be  one  realbn,  and  perhaps  the  chief,  why  the  ancients,  and  Hiffo^ 
trates  himfelf,  acknowledged  in  peftilential  difeafes,  fomewhkt  of  divine, 
furpaffing  ordinary  nature. 

What  thefe  mineral  fabftances  are,  whole  fteartis  produce  fuch  odd 
and  difmal  fymptoms,   feems  exceeding  hard  to  determine.    Yet,  if  I 
were  to  name  one  fort,  I  fhould  think  the  leaft  unlikely  to  be  Orpiraent* 
For,  of  the  poifonous  minerals  we  are  acquainted  with^  1  know  not 
any  whereof  there  is  a  greater  quantity  in  the  bowels  Of  the  earth ; 
many  of  whole  mifchievous  effefts  feem  to  agree  v^xth  the  fyftiptoms 
of  fome  plagues,  and  may  be  gueiTed  to  have,  at  leaft,  a  confiderabltf 
fliare  in  producing  them.    Yet  I  do  not  think   that  thfefe  mineralf^ 
are  the  caufes,  even  of  all  thole  peftilences,  whole  efficients  may  be 
iubterraneal :   for   feveraf  reafon^,  and  fome  drawn   frorti  experience^ 
make  it  probable,  that  the  fubterranea!  regions  have  many  kinds  of  very 
pernicious  foffils,   of  which  phylicians,  and   even  chymifts,  have  nd 
knowledge,  nor  diftinft  names ;  and  that  the  various  afTociations  of 
thefe,    which  nature  may  by  fire  and  menfirua  make  under  ground, 
and,  perhaps,  in  the  air  it  lelf,  will  very  much  increafe  the  number 
and  variety  of  noxious  materials,  and  alfo  heighten  their  hoftility  to 
human  bodies.    Thus,  the  faftitious  white  arfenic,  commonly  fold  in 
ihops,  tho'  ufuaHy  made  Of  orpiment,  by  the  addition  of  fo  innocent 
a  body  as  common  lalt,  (which  is  found  in  great  plenty  under  ground) 
is  obferved  to  be  far  more  poifonous  than  orpiment  it  felf.    And  a 
skilful  chymift,  having  in  my  prelence,  tafted  fome  prepared  arfenic, 
was  quickly  invaded  by  fuch  fymptoms,   as  he  thought  would  foon 
kill  him.    But  I  prefently  put  him  out  of  danger,  tho'  not  out  of  pain, 
by  early  prefcribing  him  plenty  of  oil  of  fweet  almonds,  and  fome- 
thing  made  of  lemmons,  that  I  chanced  to  have  by  me.    And  fandarach 
ieems  to  be  but  orpiment,  whole  yellow  colour  is  deepned  to  rednefs  \ 
as  native  arfenic  feems  to  be  little  other  than  pale  or  white  orpiment* 
And,  indeed,  in  Hungary^  all  three  may  be  found  not   far  from  one 
another,  in  the  fame  mine  •,  as  I  learn'd  from  an  eye-witnefs,  by  whole 
mean?,  and  thofe  of  another  chymift,  feveral  native  orpimentalmineraIS;i 
(to  fay  nothing  of  realgar,    becaufo  it  is  a  feftitious  Combination  of 
orpiment  and  fulphur)  came   to   my  hand?.      But  tho^  this  lort   of 
follils  are  more  numerous  and  various  than  is  vulgarly  obferved,  yet 
the  very  noxious  effefts  of  the  effluvia  of  otpiment,  are  not  unknown 
to  phyficians :  and  the  learned  Senntrtm  gives  a  particular  inftance  of 
it  in  a  painter,  who,  upon  opening  a  box  where  orpiment,  which  men 
of  his  profeffion  ufe  as  a  pigment,  had  been  long  kept,  was  thereby 
caft  into  fainting  fits,  and  had  his  face  much  fwelVd.  ^  And,  as  white 
arfenic  is  of  a  more  piercing  and  corrofive  nature,  fo  it^  were  ealy  to 
fliew,  out  of  the  writings  of  eminent  phyficians,-  that  its  eflfefts  have 
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Medicine,  often  proved  veryi  hurtful,  and  fometimes  mortal,  tho'  but  externally 
V^j}f%^r^J  worn   in. amulets*,  efpecially  if  the  pores  of  the  skin  were  opened  bjp. 

exercife  and.  fweat.   And  the  nature  of  the  fymptoras  produced,  feem» 
to  confirm  our  hypothefis  •,  fince  the  perfons  who  wore  thefe  arfenical 
amulets  were  affeited,  fome  with  great  anxieties  about  the  heart,  Ibme. 
irith  inflammation,  ibme  with  burning  fevers,  fome  with  exulcerations- 
of  the  breaft,  fome  with  puftules,  like  thofe  of  the  plague  \  and  thefe 
were  fometimes  black,  as  if  made  with  a  cauftic.  Moft  patients  of  this 
kind  were  affeOred  with  great  weaknels  and  faintnefs,  c^c  as  if  they  had 
fwallowed  poilbn  -,  and  of  one  young  man  'cis  recorded,  that  having  heated 
himfelf  in  a  tennis-court,  with  an  amulet  uf^n  his  breafi^. the  virulence* 
of  its  corpufcles  made  him  fall  down  dead  upon  the  fpot. .  And  'tis  a 
confiderable  circumfiance  in  thefe  obfervatiouSy>  that  fev^ral  patients 
were  cur'd  of  the  fymptoms^,  that  feem'dv  pefiilential,    by  the  fame 
remedies  that  are  alexipharmic  againft  the  plague  ^  whence  it  may,  alfb^ 
be  made  probable,  that  the  plague  itfelf^  many  times,  is. a  natural^ 
tho'  a  dreadful  and  irregular  difeafe;  fince  its  effe&s  and  fymptoms 
ih  much  relemble  thofe  of  acknowledged  poifbns,  and  have  been  cured 
by  antidotes  elfeftual  againft^themv. 

An  ingenious  man,^  who  fometimes  vifited  a  mine  known  to  abound 
with  orpimental  foifils,.toldme>  that  when  he  walked  over  the  neigh* 
bouring  grounds^  ha  found  himlelf  much  difbrdered,  efpecially  in  his- 
thorax,  uf  the  effluvia  \  and  that  the  mine-men  and  diggers  were  fub^ 
)tBi  to  a^malignant,  irregular,  and  dangerous  fort  of  fevers  \  tho'  he 
faidhewas  apt  to  impute  it,  in  fome  meafure,  how  truly  I  know  notr^ 
to  their  drinking  too  much  flrong  winew    But,  tho'  'tis  probable,  the 
effiuvia  of  orpimental  bodies  may  have  a  great  interefl  in  feveral  plagues, 
y^ty  Lflrongly  fufpeft,  that  many  others  may  proceed  from  the  fleams 
of  fuchfubterraneal  bodies,  as  are  not  yet  diftinQ:ly  known  to  us^  and^, 
poffibly,   have  their  effluvia  varioufly  combined,    either  beneath,  or 
above  the  furface  oS  the  earth.    \  have  feveral  times,  and  that  without: 
heat,  combined  fumes  of  diffiwring  kinds,  feparately  invifible,  into  mani- 
feflly  vifible  ones,in  the  free  and  open  air. 

And  that  the  fubterraneal  effluvia  may  produce  effefts,  and,'  thereu 
fore,  probably,  be  of  natures  very  uncommon,  irregular,  and  exorbi- 
tan^,  appears  from  thofe  prodigious  crofTes  that  were  feen  in  the 
3*ear  \66o.  in  the  kingdom  o^  Naples^  after  an  eruption  of  f^rfuvim. . 
For.  thefe  crofTes  appeared  Oi\  linen  that  had  lain  open  to  the  air  *y^ 
becaufe,  as  Kirchtr  fairly  conjeftures,  the  mineral  vapours  were^  by  the 
texture  of  that,  eafily  determined  to  run  along  in  almoft  ftiiiit  line?, 
cutting  each  other  •,  and,4Confequently,.  to  frame  fjpots,.  refembiing  fome 
onev  and  fome  other  kinds  of  crofles^  Thefe  were  extremely  numerous 
in  feveral  parts  of  the  kingdom  of  N^lesi  whence  the  jeliiit,  who  fent 
the  relatic^  to  JSrdHiri  fays,  that  he  lumfelf  found  thirty  in  one  altar-- 
clbth  v^that  fifteea  were  ftxind  upon  the* fliift^ileeve  of  a  woman  ^  and 
t&a£!he.fecibQned;: eigl^  ia.a  boyjs  baad  ;  Their  colour  ani  magnitude 
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^were  alfo  very  unequal,  and  their  figures  different;   they  would  not  Mbdicinb; 
walh  out  with  fimple  water,  but  required  Ibap ;  their  duration  was  like-       ^    ^ 
wife  unequal,  fome  lafting  ten  or  fifteen  days,  and  others  longer,  before 
they  difappearM.    And  thefe  croffes  were  found  not  only  upon  linen 
earments  exposM  to  the  air,  but  upon  fome  of  thofe  that  were  iept 
locked  up  in  chefts. 

A  pious  and  learned  fchooUmafter,  who  ventured  to  ftay  in  Lwidon 
during  the  great  plague  in  16^5  ;  and  was  much  employed  to  vifit  the 
£ck  ;  and  went  indifcriminately  to  all  forts  of  infefted,  and  even  dying 
perfbns,  aiTured  me,  that  being  once  called  to  a  poor  woman,  who  had 
buried  fome  children  of  the  plague,  he  found  tb^  room  fo  little,  that 
it  Icarce  held  any  more  than  the  bed  whereon  flie  lay ;  and  an  open 
coffin,  wherein  he  law  her  husband  lie  dead  of  the  famedifeafe,  whom 
the  wife  foon  after  followed.  In  this  little  clofe  room,  'twas  affirmed 
to  him,  that  the  contagious  fleams  had  produced  fpots  on  the  very 
wall.  He  alfb  declared  himfelf  to  have  obferved  the  Kke  in  his  own 
ftudy,  which  being  divided  only  bv  a  wall,  from  fome  rooms  of  a 
houle,  which  the  owner  had  turned  into  a  Icind  of  a  pefl-houfe,  and 
in  which  numbers  had  died  in  a  fhort  time  ;  he  took  notice  that  the 
white  wall  of  his  iludy  was  (fince  the  fickneCs  raged)  blemifhed  in 
leveral  places  with  fpots,  like  thofe  of  infefted  perfons.  Inquiring  what 
antidote  he  usM  againfl  the  infeftion,  he  replyM,  a  fpoon-full  of  teindy^ 
five  or  fix  times  a  day,  efpecially  when  he  went  into  infefted  places^ 
and  a  fmall  piece  of  the  root  of  Sfdnitk  angelica,  which  he  held  in  his 
mouth  as  often  as  he  thought  necei&ry. 

But  tho'  I  fear  phyficians  will  not  be  able  to  difeover  all  the  fubter- 
raneal  bodies,  whofe  effluvia  produce  or  contribute  to  the  plague ;  yet 
I  do  not  think  it  impoffible,  that  l^  diligent  obfervations  and  trials, 
iagacious  men  may  diftover  feveral  of  them ;  and,  perhaps,  antidotes 
againfl  them. 

In  the  late  great  plague,  that  fwept  away  fb  many  thoufands  at  Ze?»- 
dofiy  there  remained  in  the  city  an  ingenious  phyfician,  bred  by  the 
learned  DUmerhroecky  and  who  twice  had  the  plague  himfelf,  whereof  he 
fhewM  me  (bme  effects ;  and  told  me,  that  notwithflanding  many  and 
various  trials,  he  fli  11  found  abundance  of  his  patients  die,  after  the 
buboes,  carbuncles,  or  peflilential  tumours  appeared*,  becaufe,  upon  a 
little  refrigeration  of  the  body  by  the  air,  and  often  by  the  very  fear 
that  difheartned  the  patient,  the  tumours  would  fuddenly  fubfide  •,  when 
the  peflilential  matter,  recoiling  upon  the  vital-  parts,  would  quickly 
difpatch  the  fatal  work.  He  therefore  bethought  himfelf  of  a  method^ 
by  means  of  which  he  affured  me,  he  had  not  loft  one  patient  of  very 
many  he  treated  •,  if  he  could  but,  as  he  ufually  did,  by  good  alexi- 
pharmic  and  cordial  remedies,  enable  and  excite  nature  to  expel  the 
peccant  matter  into  a  tumour  •,  for  then  he  prefently  clapp'd  on  an 
appropriated  drawlng-pla^fler,  which  would  neyet  fiifftfr  the  tumour  to 
Cubfide,  but  break  k,  w  make  it  fit  for  ppcniag,  Atid  thereby^ve  nattine 

Z  z;&  2  ^ 


^^o  Tihe    Jit    confiderdf 


Mbdicinb.  a  convenient  vent,  at  which  to  difcharge  the  matter  that  opprefs'd  herJ 

This  plaifter  was  no  other  than  the  Magnes  arfemcMlis  of  jif^elm  SmU^ 
mixt  up  with  the  warm  gums.  And  if  it  prove  as  fuccefsful  m  other 
plagues,  as  it  did  to  thole  who  us^d  it  in  that  of  L^ni$H\  there  will  be 
)juft  caufe  to  admire  the  providence,  which,  in  a  poiibnous  mineral^ 
that,  probably,  often  concurs  to  produce  the  plague,  ha*  laid  up  a 
remedy  for  it. 

An  ancient  and  very  experienc'd  phyfician,  to  whole  care  a  great 
peft-houfe  was  committed,  where,  by  the  contagion,  he  loft  three  phy- 
fician?,  his  affiftants,  aud  three  chirurgeons  of  four  who  were  under 
liim,  told  me,  that  his  conftant  antidote  was,  only  to  take  ever^ 
morning,,  fafiing,  a  little  fea-£ilt  diilblvM  in  a  few  fpoonfuls  ef  fair 
water. 

And  a  very  learned  phyfician,  having  once  recommended  to  me  an 
herb,  little  noted  in  £1^/4/;^,  as  a  moft  ef&ftual  and  experienced  anti- 
dote .againfi  the  plague,  I  caus'd  it  to  be  cultivated  in  a  garden,  and 
when  the  peftilence  raged  moft  feverely  in  London^  I  feat  tome  of  it^ 
made  up  with  a  little  fiigar,  in  the  form  of  a  fine  green  conferve, 
to  two  infefted  perfims,  who,  both  of  them  recovered.  But 
having  made  only  thole  two  tryals,  \  dare  not  relie  much  upon  them  ; 
howeveir,  I  uftially  keep  the  plant  growing  in  a  garden,  becaufe  both 
the  taft  and  colour  are  pleaianti  ^  and  becaufe  fbme  little  experience 
vhas  invited  me  to  believe  the  commendations  I  have  found  given 
'^f  it  againft  the  bites  of  venomous  creatures :  about  which  there 
is  a  notable  inftance  recorded  by  P.  Spehreriury  of  a  Romany  whe 
having,  with  his  ftaff,  crulkM  a  viper  that  he  took  to  be  dead,  had 
£0  ftrong  a  venom  tranfmitced  along  the  ftaff  to  him,  that  On  the  en^ 
iuing  night,  he  found  a  very  greiat  inflammation  in  both  his  lips^ 
.which  was  &lk>wed  by  a  vehement  burning  fever,  and  ftrange  tor* 
turej  from  all  which  he  wasftrangely  relieved  by  the  juice  ot  goats* 
rue.  It  may  without  difguft  be  taken  plentifully,  in  its  entire  fijb- 
vftance,  in  the  form  of  a  falad,  a  conferve,  or,  a  fyrup,  or  elfe  in 
its  juice,  newly  exprefs'd. 

It,  likewife,  agrees  with  our  hypothefis,  that  fometimes  the  plague 
ceafes,  or  at  leaft  gceatly  abates  of  its  contagion  and  malignity,  in  far 
iefs  time  than  phyficians  could  rationally  expeft.  For  fometimes  it 
may  happen,  that,  tho*  the  conftitution  of  the  air  continues  the  fame, 
the  matter  that  afforded  the  peftiferous  exhalations,  may  be  either 
fpent  under  ground,  or  altered  by  combination  with  other  fubten* 
janeal  bodies,  or  by  fome  of  thcrfe  many  accidents  that  may  happen, 
wholly  unknown  to  us,  in  thofe  dark  receffes.  And  if  once  the  fouur 
tain  of  thefe  noxious  effluvia  be  ftopt,  fo  that  thofe  in  the  air  ceafe 
to  be  recruited  j  the  wind  and  other  caufes  may,  in  a  fhort  time,  diC- 
fipate  them  •,  or  at  leaft  dilute  them  with  innocent  air,  lo  far  as  to 
Skeep  thedileafe,  they  produced,  flrom  being  fo  mifchievous  as  before: 

4^k  joay  often  bappep^that^  tho'  the  minerals  which  emit  the  hurc4 
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ful  expirations,  remain  where  they  were  under  ground,  and  be  not  Medicine. 
confiderably  wafted,  yet  their  fatal  cftetls  may  not  be  laftiug  ^  becaule  Uc^/'^V^ 
the  effluvia  were  generated  by  the  conflid  of  two  or  more  of  them^ 
sWhich  vehemently  agitated  one  another,  and  fenc  up  fumes,  that  eeasU 
to  afcend,  at  leaft  in  great  plenty,  when  the  conflifl:  and  agitatix)n 
ceasM.  Thus,  by  putting  good  ipirit  of  fait  upoa  filijigs  pf .  &ee^  or 
iron,  in  a  convenient  glals,  a  great  conflict  wiH  be  made  Det\veen  f hem  ;, 
and  without  the  help  of  external  heat,  there  will  be  fent  up  into  the 
air  large  vifible  fumes  of  a  very  fulphureous  odour,  and  eaUly  inflamf- 
mable ;  and  this  elevation  of  fumes  will  leffen  or  ceafe,  as  does  the  tur 
multuous  agitation  that  produced  them.  So,  likewile,  if  VoU  pour 
^ijua  fortis  upon  a  convenient  proportion  of  fait  of  tartar,  tn^re  will, 
at  firft,  be-  a  great  ebullition  produced  \  and,  whilft  that  continues^ 
great,  red  and  noifome  fumes  will  be  elevated,  but  not  long  outlatt 
the  commotion  of  the  mixture,  whofe  aftive  parts  foon  combine  into 
a  kind  of  nitrous  fait,  wherein  the  noxious  parts  of  the  menRruum 
Jire  clog'd  and  hinder'd  from  evaporating  or  aifcending,  tho*^  really 
they  retain  much  of  their  priftine  nature.      \,         . 

It  may,  alfo,  happen,  that  foon  after  the  commotion  of  fubterraneal 
matter,  which  yielded  pefiiferous  exhalations,  a  more  intenfe  degree 
of  fubterraneal  heat,  or  perhaps  the  fame  latent  fire,  extending  it  feli^ 
farther,  may  force  up  fumes  of  another  fort,  that,  being  ^of  a  coutr^i;y 
nature,  may  prove  antidotal  to  the  former  •,  and, by  precipitating  them, 
or  combining  with  thenl,  difable  them  from  aifling  fb  xiiifchievoufly 
as  they  otherwife  would.  I  have  fometimes  purpofely  made  diftillations, 
in  which  one  part  of  the  matter  being,  after  tne  operation  was  ended, 
put  to  the  other,  there  enfued  a  fudden  and  manifeft  conflift  between 
them,  and  fometimes  an  intenfe  degree  of  heat.  And  that  mineral 
exhalations,  tho'  otherwife  not  wholefom,  may  difarm  peftiferous 
effluvia,  appears  from-  that  obfervatron  of  a  country^  which  'abounding 
with  veins  of  cinnabar,  was,  probably,  by  their  expirations,  preferved 
from  the  peftilence.  And  our  hypothefis  will,  perhaps,  appear  the 
more  probable,  from  the  fudden  check  that  is  almofl  every  fummer 
given  to  the  plague,  which  at  that  time  reigns  at  Grand  Cairo.  For, 
fince  'tis  generally  oblerved,  that  morbifft  fcaiifes  operate  much  more 
effeftually  than  curative  ones ;  it  feems  very  probable,  that  exhaFat'ofiS 
afcending  from  ■  under  ground  into  the  atmolphcre,  may  be  able  to 
produce  peflilential  fevers,  and  the  plague  it  felf-,  fince  thofe  corpufcles- 
that  impregnate  the  Egyptian  air  upon  the  fwelling  of  the  Nile,  put  a 
fpeedy  flop  not  only  to  the  coiit&gion,  but  to  the  malignity  of  the 
plague,  aifilted  even  by  the'  fummers  heat,  which  at  Croifd  Cairo  is 
exceilive»  .        ^ 


:,M  .ii...'   •ii«'; 


IR  0  p; 


Medicine.  .  If- from  good  CorM/JIi  tui,  you  warily  diAil  an  equal  or  double  Veight 
C^^^V*'*-'  of  Vtnetuui  fublimate,  into  a  very  large  receiver,  very  well  luted  on  to 
the  retort,  you  will  obtain  a  fpirituou^  liquor^  which,  as  foon  as  the 
free  air  comes  to  touch  it,  will,  yew  Ipng,  fend  ^x3  abundance  of  white 
exhalations  in  the  form  of  a  thick.imodk :  and  tho  ^is  liquor  be  thus 
a^t  to  emit  fmoak^  not  only  plentifully,  but,  as  one  would  think,  with 
violence,  yet  even  when  1  put  it  into  an  open  veflel,  if  I  did  but  lay  a 
piece  of  a  Angle  leaf  of  paper  up(Hi  the  orifice  of  the  glafs,  fo  as  to 
cover  it  all,  the  fifible  produftion  of  the  fumes  would  prefently  ceafe  j 
and  the  liquor  lie  like  commoti  water,  as  long  as  the  paper  remained, 
tho*  lightly  upon  the  glafs  v  but  upon  the  removal  of  that,  the 
liquor  would  fend  up  plentiful  fumes  as  before:  which  feems  to  argue, 
that  fome  metaUlne  fubAances  may,  by  the  contact  of  the  air,  have 
their  copious  afceut  into  the  atmofphere  very  muchhelp'd  and  promoted, 
as  if  the  air  ^ad  falinej  or  other  fort  oi  particles  in  it,  that,  with 
regard  to  fome  mineral  bodies,  are  of  a  very  volatilizing  nature. 

We  diUblved  copper  in  good  jifis  foi'tii^  till  the  menftruum  was  fa- 
tiated  with  itj  iu  the  firong  folution,  we  fteep'd,  for  a  while,  fome  brown 
paper,  that  being  fitter  thau  the  finer  to  foak  up  the  liquor-,  then 
flowly  evaporating  the  fuperfluous  moifture,  we  put  a  quantity  of  this 
imperfectly  dry'd  paper  upon  the  hearth,  at  fuch  a  diftance  from  a  firg 
of  aftually  flaming  wood,  that  the  paper  was  not  kindled,  yet  fo.feorch'd, 
as  to  afford  very  plentiful  fumes ;  which  looked  like  ordinary  fmoke, 
whilfi  they  moved  through  the  air.  But  when  the  motion  of  the  air 
towards  the  flame,  had  carried  thefe  fumes  to  it,  they  difelofed  their 
nature;  for,  being  aflually  kindled,  they  tinged  the  flame  of  a  lovely 
colour,  for  the  moft  part  blue,  and  fometimes  green,  as  they  happened 
to  be  varioidly  mixed  with  the  flame  audlmoke  of  the  wood. 
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MECHANICAL  PHILOSOPHY: 

With  the  advantages  of  fimple  Medicines  confider'dj 

and  their  Ufe  recommended. 


S  E  C  T.    I. 

TH  E  fpecific  virtue  of  medicines,  is  an  occult  quality  that 
well  deferves  our  confideration.  For,  it  not  only  excites  our 
curiofity,  and  nearly  concerns  our  health ;  but  may,  perhaps, 
prove  of  much  greater  importance  than  is  commonly  imagined.  And 
€n  enquiry  into  this  abftrufe  phenomenon,  ftems  to  me  the  more  ne-  '^ 

ceflary,becaufe  many  learned  phyficians  rejeft  the  mechanical  philolbphy 
for  being,  as  they  fancy,  irreconcileable  to  the  notion  of  fpecific  remedies; 
or,  at  leaft,  unable  to  give  any  tolerable  account  of  their  operation. 

I  find  three  forts  of  qualities  mentioned  in  the  writings  of  phyficians^   Wflfr  w« 
under  the  notion  of  Ipecific  virtues.    By  fbme  of  them  a  medicine  is  /iv/w,  t^mt. 
faid  to  have  a  fpecific  quality,  becaufe  it  is  eminently  and  peculiarly 
beneficial  to  a  particular  part  of  the  body,  as  the  heart,  the  brain,  the 
eyes,  &c.     Others  fay,  that  a  fpecific  remedy  attrafts  and  evacuates 
lome  determinate  humour,  as  choler,  phlegm,  e^^«  But  the  mofi  ufuai 
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Mbdicine.  account^ .  upon  which  a  medicine  is  faid  to  be  fpecific,  is,  that  by  fbme- 
Vi^^^J^V^^^^  hidden  property  it  cures  this  or  that  particular  difeafe  ^  as  a  pleurify, 

an  afthraa,  the  colic,  dropfy,  crc.    And  this  being  the  principal  and 
nioft  common  lenle,  wherein  the  word  fpecific  is  employed  by  phyficianS,, 
1  fliall,  hereafter,  commonly  make  ufeof  it  in  that  fenfe-,  yet  without 
confining  my  felf  fo  ftriftly  thereto,  as  not  to  confider  it  in  the  other 
two,  when  occafion  fhall  require. 

But,  before  I  defcend  to  particular  confiderations,   I  previoufly   de- 
clare, that  by  a  fpecific  medicine,  I  do  not  underftand  one   that  will, 
cure  a  difeafe  infallibly  and  univerfally  \  for,  I  confefs,  I  never  yet  met 
with  any  fuch  remedy.     Nor  do  I,  by  a  fpecific  medicine,   meaa  one 
that,  like  a  charm,  works  only  by  fome  latent  and  unaccountable  »pro- 
perty,  without  the  affiftance  of  a  known  quality.     But  by  fpeci/ic,  L 
here  denote  a  medicine,  that  moft  commonly,  and  better  than  ordinary 
means,   gives  confiderable  relief  to  the  patient,  by  afling  principally 
upon  the  account  of  fome  peculiar  virtue  ;   fo  that  if  it  have  any 
benign  manifeft  quality,  yet  the  fervice  it  does  is  greater  than   can 
reafonably  be  alcribed  to  fuch  a  degree  of    the  manifeft  quality  it 
pofTeflesj  whether  it  prove  hot^cold,  bitter,  fudorific,  &c. 
Metier  then      Two  grand  queftions  may  be  propofed,   about  the  fpecific  virtues 
^r#^/  M^y    afcribed  to  medicines  j  as  firft,  whether  they  really  exift  •,  and,  fecondly, 
fpecific  virtue   if  they  do,  whether  they  can  be  mechanically  accounted  for. 
itiwdfcineu       yj^g  former  of  thefe  queftions  admits  of  a  double  meaning  j   for  it: 

may  be  proposed  with  refpefl:  either  to  the  prelent  meafure  of   our 
knowledge,  or  to  the  future  attainments  of  mankind. 

In  the  latter  fenfe,  1  Ihall  not  maintain,  without  reftriftion,   either 
part  of  the  queftion.    For  I  am  apt  to  think,  that  the  future  induftry 
and  fagacity  of  men,  will  be  able  to  difcover  intelligible  caufes  of  mofl- 
of  thofe  qualities,    that   now  pafs  for  occult  ^  and  among  the  reft  of 
many  fpecific  virtues  afcribed  to  medicines;    yet,  on  the  other  fide,, 
pofterity  will  not  be  fuccelsful  in  tracing  out  the  true  and  immediate, 
caufes  of  thofe  good  effefts  of  fome  remedies,   that  depend  upon  too 
nne  and  uncommon  textures,  and  too  latent  and  irregular  motions,  to  fall 
under  the  fenfes,  tho'  a/lifted  by  inftruments.    And  this  feems  the  lefs 
improbable,  from  confidering  thofe  ftrange  peculiarities  of  difpofition  in 
the  bodies  of  particular  perfbns,  that  are  mentioned  in  the  books  of 
eminent  writers.   Some  few  of  thefe,  indeed,  may  be  plaufibly  account-, 
ed  for-,  yet  I  da  not  think  the  like  explications  applicable  to  others. 

As  to  the  former  fenie  of  the  queftion,  I  confefs  my  felf  very  in- 
clinable to  the  affirmative  \  as  far  as  I  can  judge  by  fuch  writings  of 
phyficians,  as  I  have  perufed.  This  limitation  I  add,  becaufe  I  wou'd 
not  derogate  from  the  knowledge  of  particular  perfons,  who  may  have 
arrived  at  far  greater  attainments,  than  thofe  wha  have  entertained  the  ^ 
public-  about  the  occult  and  fpecific  qualities  of  tnedicines. 

I  know  there  have  been,  and  ft  ill  are,  dogmatical  phyficians,  who,\ 
Upon  the  principles  of  the  fchool^phiiofophyi    reieft  all  medicinal 
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virtues,  that  they  think  not  reducible  to  manifeft  qualities.  But  of  Medicinb. 
fuch  Galen  juftly  complains,  that  they  either  deny  matter  of  faft,  or  \^^^\/'^J 
ailiga  very  incompetent  caules  of  the  efFefts  they  pretend  to  explain. 
And,  for  my  part,  I  am  fo  far  from  believing  thefe  men  capable  of  giv- 
ing lufficient  reafons  of  the  more  hidden  properties  of  medicines,  that 
1  think  them  unable,  by  their  principles,  to  give  clear  and  particular 
explanations,  even  of  the  more  eafy  and  familiar  virtues  of  fimples. 

I  am,  therefore,  of  opinion,  that  in  my  lenfe  of  the  term  fpecific,  Argumentt 
there  are  fpecific  remedies.  To  this  opinion  I  have  been  led  by  ^^^^^''^^  ffgjl'lf^'ctfy 
reafons.  And,  firft,  it  has  the  fuffrage  of  many  learned  phyficians,'(.'j^j3iVj. 
both  ancient  and  modern,  and  particularly  of  Galen  himfelf,  in  feveral 
parts  of  his  works  j  who,  treating  of  a  fpecific  for  the  bite  of  a  mad 
dog,  whole  virtue  he  afcribes  to  an  occult  quality^  or,  as  he  fpeaks 
to  the  propriety  of  the  whole  fubftance^  he  takes  occafion  to  promife 
a  difcourfe  upon  things,  which  operate  in  thatmannei'.  And,  tho'  in 
matters  of  philofbphy,  I  am  little  fway'd  by  mere  authority  j  yet  the 
concurrent  teftimony  of  many  eminent  phyficians,  may,  in  this  contro- 
verfy,  be  the  more  confiderable,  becaufe  moft  of  them  having  been 
noted  praftitioners,  had  opportunity  to  obferve,  whether  or  no  any 
remedies  deferv'd  the  name  of  fpecifics.  And  their  teftimony  is  the 
ftronger  in  this  cafe,  becaufe  phyficians  are  ufually  very  unwilling  to 
acknowledge,  there  are  effefts  which  fall  under  the  cognizance  of  their 
art,  whereof  they  cannot  affign  the  caules. 

My  next  inducement  to  admit  fpecifics,  is  founded  upon  parity  of 
reafon.  For  'tis  manifeft,  that  many  formidable  difeafes  are  produced 
by  inconfiderable  quantities  of  poifbns  •,  which  have  not  been  difcovered 
to  produce  fuch  great  and  tragical  efFefts,  by  any  manifeft  quality,  whe- 
ther firft,  fecond,  or  third  •,  asphyfical  authors  diftinguifh  them. 

On  this  occafion  I  fliall  add  a  very  odd  accident,  about  which  I  was 
confulted  by  an  expert  oculift,  very  foon  after  it  happened.  The  cafe 
was  this.  A  man,  as  he  lay  in  bed,  happening  to  fee  a  great  fpider  jufl: 
over  his  face,  caus'd  it  to  be  ftruck  at,  whilft  he  continued  ftedfaftly  to 
look  at  it.  Upon  which  the  animal,  either  frighted,  or  irritated  by 
the  blow,  let  fall  a  drop  of  liquor  into  one  of  the  man's  eyes ;  who 
finding  no  heat,  nor  ftiarpnels  enfue,  but  rather  a  very  fenfible  coldhefs, 
regarded  it  not  •,  but  prefently  after  happening  to  rub  the  other  eye, 
he  was  lurprized  to  find  he  had  wholly  loft  the  fight  of  that  wherein 
the  fpider  let  fomething  fall. 

But  to  return  ;  the  great  mifchief  done  to  the  human  body,  by  very 
fmall  quantities  of  poifon,  feems-to  argue,  that  appropriated  medicines, 
efpecially  when  adminiftred  in  a  larger  quantity,  may  produce  very 
confiderable  changes  to  the  advantage  thereof.  I  here  expeft  to  be  told, 
that  'tis  much  eafier  to  do  harm  than  good ;  and,  I  confeis,  'tis  true  in 
general  •,  but  in  the  particular  cafe  before  us,  1  confider  that  Ibme  poifons, 
which  produce  dreadful  fymptoms  in  the  body,  are  frequently  cured 
by  their  refpeftive  antidotes  j  which,  therefore,  muft  have  a  fanative 
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iDiciNE.  power,  great  enough,  with  the  help  of  the  ordinary  concurrence  of 
**V''^J  nature,  to  furmount  the  efficacy  of  the  venomous  matter.  And,  as 
perfumes  often  produce  various,  frightful  fymptoms,  in  hyfterical  wo- 
men •,  fb  the  fcent  of  burnt  feathers  do  frequently  remove  them,  in  as 
little  time  as  the  fweets  produc'd  them.  And  I  have  often  found  the 
fmell  of  ftroiig  fpirit  of  hartfhorn,  or  of  fal-armoniac,  recover  fuch 
women  much  more  fuddenly,  than  the  fragrant  odours  gave  the  difbrder. 

The  third  and  principal  inducement  I  have  to  allow  of  fpecific 
remedies,  is  from  experience.  1  might  urge,  on  this  occafion,  the  teili- 
mony  ot'Galer?^  who  tells  us  more  than  once,  that  he  himfelf,  therefore, 
confided  in  the  afhes  of  burnt  craw-fifli,  to  cure  the  bite  of  a  mad 
dog,  becaufe  never  any  of  thofe  who  took  it  died.  And,  by  the  way,, 
he  declares,  that  tho'  the  effeft  of  thefe  aflies  be  admirable,  even  when 
given  alone ;  yet  their  virtue  may  be  increased,  by  adding  to  ten  parts 
of  them,  five  of  gentian,  and  one  of  frankincenfe. 

I  here  purpolely  forbear  to  mention  fuch  medicines,  as  are  by  fome 
learned  phyficians  commended  for  Ipecifics,  but  queftion'd  or  denied 
by  others.  It  may  fuffice  to  take  notice  of  two  or  three,  whofe  efficacy 
is  more  notorious. 

'Tis  known,  by  daily  experience,  that  in  Fraly^  and  other  hot  roun- 
tries,  tho'theftings  of  fcorpions  often  produce  very  acute  pains,  and 
formidable  lymptoras,  yet  the  mifchier  is  eafily  remedied,  either  by 
prefently  crufliing  the  body  ot  the  fcorpion  upon  the-hurt,  or  ty 
anointing  the  part  affefted  with  oil  of  fcorpions  j  whidh  being  tna'de  by 
fuffocating  thofe  infefts  in  common  oil,  and  keeping  it  long  in  the  fun, 
the  liquor  does  not  appear  to  have  any  manifeft  quality,  to  Which  its 
-  fanative  efficacy  may  be  afcribed. 

The  bite  of  thofe  ferpents,  which,  becaufe  of  the  noife  they  make 
with  a  kind  of  empty  bladders  in  their  tails,  we  call  rattle-fnakes^^ 
are  accounted  much  more  poilbnous  and  dangerous  than  the  fting  of  fcor- 
pions. And  yet  when  the  Englijh  planters  in  Virginiay  where  they  greatly 
abound,  are  bitten  by  thefe  ferpents,  they  very  fuccefsfully  cure  them- 
ielves  by  the  ufe  of  Virginia  fnake-weed. 

That  the  Peruvian  bark  is  a  fpecific  againft  agues,  particularly-quartan?, 
many  learned  phyficians  allow ;  and  I  remember,  the  famous  uv/WiBis 
faid,  in  a  private  conference,  "  'tis  the  noblefl  medicine  we  know,"  ^ut 
tho'  I  will  not  difpute,  whether  it  be  fo  certain  and  fafe  a  Ipecific  for 
agues,  as  'tis  believed  by  fome,  yet  it  can  fcarce  be  deny'd  to  be  a 
Ipecific  medicine  to  flop  the  fits  of  agues  •,  for  it  does  that  far  more 
effeftually,  than  the  generality  of  phyficians,  for  many  ages,  could  with 
their  other  febrifuges. 

I  my  felf  have  feen  a  flone,  of  furprizing  efficacy  in  flopping  hemor- 
rhagies ;  and  another  which  performed  extraordinary  things  in  more 
than  one  diftemper  ^  tho'  I  could  not  perceive  that  either  of  them  aQed 
hy  any  manifeft  quality •. 
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I  know,  that  thofe  who  have  rejefted  fpecific  medicines,  confidentfy  Medicinb;' 
urged  three  plaufible  arguments  againft  them.    Some  phyficiaiis  deny,  L.^^J^'^V^'^.J 
that  there  are  any  efFefts  of  medicines  fo  confiderable,  as  to  make  them   7**  umfms 
deferve   the    name    of   fpecific.      Others  would  probably  allow,  tmt  ^^^^^^^ 
experience  favours  our  opinion,  did  they  not  think  the  manner  of  a  fpe-'^^J!^'  ^ 
cifics  operation  inexplicable,  and  therefore  unworthy  to  be  admitted  by 
phyficians.     And,  laftly,  others  again  will  allow  them  to  be  very  efft* 
cacious,  but  endeavour  to  derive  their  whole  efficacy  from  manifeft 
qualities,  as  hear,  cold,  tenuity  of  parts^  the  faculty  of  making  Lirge- 
evacuations,  c^c* 

But  there  is  one  argument  that  may  be  objefted  againfl  Ipecifk:* 
remedies,  fo  fpecious,  as  to  deferve  a  particular  examination ;,  left  it 
fhould,  if  unremoved,  beget  too  ftrong  a  prejudice  againft  us*.  It  may 
be  faid,  that  a  medicine  taken  iii  at  the  mouth,  muft  in  the  ftomach 
and  inteftins,  be  very  much  changM  by  digeftion,  and  the  aliment  it 
meets  with  there  \  and  a  good  part  of  it,  be  thrown  off  with  the  excre- 
ments  \  that,  after  it  has  pafs'd  theftomach,^  it  muft  meet  with  feveral 
ftrainers  of  different  textures,  which  will,  probably,  flop  moft  of  the 
medicinal  particles  -that  ihould  pervade  them*  j  and,  that  if  any  fliall 
be  fo  lucky,  or  lb  penetrating,  as  tafurmowit  all  thefe  obftacles,  they 
will,  probably,  either  be  aflimilated  into  the  fubftance  of  the  body,  or 
be  quite  alter'd  by  the  parts  they  muft  there  combine  with :  or  if  any 
^o  obftinately  retain  their  priftine  nature,  they  will,  in  all  likelihood, 
be  too  few  to  have  a  confiderable  operation  upon  the  body.  But  to- 
this  plaufible  objeftion,  I  have  feveral  particulars  to  oppofe,  by  way  of 
anfwer. 

And  firft,  many  fpecific  medicines,  as  ointments,  plaifters,  pouUis's, 
amulets,  pericarpia,  &c>  being  outwardly  applyM  \  their  particles  may 
get  into  the  mafs  of  blood,  without  paflTing  thro'  the  ftomach  \  and, 
confeqtiently,  are  not  concerned  in  the  prefent  objettion.  (2.)  Againft. 
moft  of  the  Galcfjical  phyficians,  who  urge  this  objeftion,  ti/iarguing 
ad  hominemy  to  remind  them,  that  the  fame,  or  as  great  difficulties,, 
clog  a  common  opinion  of  their  own :  for,  fince  they  fuppole,  that 
purgatives,  cordials,  diaphoretics,  befides  cephalics»  hepatics,  c^c.  con- 
temperate  and  fweeten  the  blood,  and  ulefully  affeft  the  refpeftive- 
folid  parts,  to  which  they  are  adapted ;  and  fince  thefe  medicines  adl 
not  by  bare  qualities,  but  by  fmall  particles  of  their  own  fubftance  \  if  , 

they  can  give  us  an  intelligible  account  of  the  admiffion  of  particles, 
in  confiderable  numbers,  into  the  receffes  of  the  body,  without  being 
deprived  of  their  particular  virtues,  they  will,  at  the  fame  time,  in- 
ftruft  us  how  to  anfwer  the  objeftion  they  urge  againft  us.  (3.)  And, 
as  the  generality  of  phyficians  hold,  that  milk  and  urine  were  mate- 
rially ill  the  mals  of  blood,  and  (eparated  from  it  by  the  breafts  and 
kidneys;  I  think  the  invalidity  of  their  arguments  againft  fpecifirs, 
appears  from  experience.  For^  'tis  obvious,  that  rhut^rb  tinges  the 
urine  of  thole  who  take  any  confiderable  dole  of  it.    And  in  K)me  of 
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Medicine. '^ur  American  colonies,   there  grows  a  pleafant  red  fruit,   which  the 

planters  call  the  prickled-pear,  whofe  juice  is  of  fo  penetrating  a  nature, 
that  it  pafTes  from  the  fiomach  into  the  bladder,  and  thence  comes 
out  with  fo  little  lofs  of  colour,  that  ftrangers,  who  have  eaten  thereof^ 
are  furprized  and  frighted  at  their  own  urine  •,  fuppofing  it  to  be  blood. 
As  for  milk,  the  great  Hippocrates  himfelf  informs  us,  that  if  a  woman, 
or  a  fhe-goat,  takes  Elateriumy  the  cathartic  virtue  of  it  pafles  into  that 
fluid,  and  purges  the  child  who  drinks  it.  And  during  my  ftay  in  the 
confines  of  Switzjrland  and  Savoy^  I  obferved,  that  when  the  cows  in 
that  diftrifl:  fed,  as  they  ufually  do  in  the  middle  of  fummer,  upon  a 
certain  weed,  faid  to  be  a  kind  of  wild  garlic,  the  butter  made  of  their 
milk  had  a  very  rank  taft  of  the  herb.  And  I  remember  too,  that 
paffing  a  winter  on  the  fea-coaft  of  the  county  of  Cork  in  Irelatidy  I 
found  it  a  known  obfervation  there,  that  a  Ibrt  of  greedy  fea-fowl, 
living  almoft  wholly  upon  fifli,  thereby  acquired  a  taft,  that  makes 
dome  pleaiantly  queftion,  whether  the  food  they  afford  be  flelh  or 
fifli.  (4.)  Laftly,  the  objeftion  that  fo  fmall  a  quantity  of  a  fpecific, 
as  retains  its  nature  when  it  arrives  at  the  feat  of  its  operation,  muft 
have  little  virtue  left,  will  not  ftagger  thofe  who  know  how  unfafe  it 
is  tomeafure  the  power  of  natural  agents,  to  work  uponfuch  an  engine 
as  a  human  body,  by  their  bulk,  rather  than  l^  their  fubtilty  and 
aftivity, 

A  fober  gentleman,  who  was  governour  of  a  colony  in  the  torrid 
zone,  and  had  failed  far  up  the  river  Gamhra  in  Africa,  affured  me, 
4:hat  the  blacks  had  a  poifon,  flow  and  mortal,  the  dole  whereof  is  lb 
Imall,  that  they  ufually  liide  enough  to  kill  a  m.an  under  one  of  their 
nails  •,  from  whence  they  very  dextroufly  convey  it  into  any  liquid 
aliment,  for  theperlbn  they  defign  it.  He  added,  that  in  another  part 
^i  Africa,  a  famous  knight,  who  commanded  the  £»j///fc  there,  and  lately 
died  in  his  palfage  home,  was  in  this  manner  poifon'd  by  a  young 
Nw'o  woman  of  quality. 

I  could  name  a  vegetable  lubftance  growing  in  England,  which,  tho' 
feme  empirics  employ  as  a  medicine,  is  fo  violent  in  its  operation,  that 
a  learned  and  famous  modern  phyfician  declares,  half  a  grain  would  caule 
very  dangerous  hypercatharles ;  which  have  Ibmetiraes  proved  mortal. 

And  becaufe  many  ingenious  men  deny,  that  our  Erglifh  vipers  are 
poifonous ;  I  fliall  add,  in  ftivour  of  the  argument  I  have  been  enforcing, 
that  I  know  a  young  man,  who  having  been  bitten  by  an  EngUJh  viper, 
which  he  raflily  took  hold  of,  tho'the  tooth  only  .prick'd  his  hand  5 
and  the  venom,  convey'd  by  fo  Imall  a  hurt,  perhaps  equalled  not,  in 
^quantity,  the  hundredth  part  of  a  pin's  head  ^  yet  it  quickly  produced 
dreadful  fymptoms  in  him  ^  and,  among  others,  a  violent  vomiting. 
A  perron,alfo,whom  I  knew,that  praftifed  phyfic  in  the  ifle  o^Java,\w\ie:e 
Jcorpioas  are  held  to  be  more  venomous,  having  been  fluna  in  his  rhumb, 
by  n  fcorpion,  tho'  the  wound  was  fo  fmall  that  I  could  not  obferve  the 
leaft  fear  it  had  left,  it  put  him  prefently  to  moft  exquifice  torture, 

which 
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which  continued  for   fome  hours-,    during  which  he  felt  fo  raging  a  Medicine,]^, 
heat  within,  that,  to  ufe  his  own  expreilion,  he  "  thought  hell-fire  was  L.-^'^V^^i^-^ 
got  into  his  body  f'  and  thus  he  continued,  till  he  procured  the  proper 
Ipecific.    Nor  is  it  only  by  mere  poilons  that  a  human  body  may  be 
greatly  affefted,  tho' the  agent  be  very  inconfiderable.  as  to  bulk  and 
weighty  for  we  fee,  that  women,  otherwife  ftrong  and  healthy,  will  be 
caft   into  fwooning  fits,   fuiTocations,   and  convulfive  motions,   by  the 
odours  of  musk  and  civet  ^    tho'  if  all  the  effluvia-  that  caufe  theie 
fymptoms,  were  reduced  into  one  aggregate,   it  would  not,  probably^, 
amount  to  a  hundredth,  nor,  perhaps,  to  a  thoulandth  part  of  a  grain. 
Thus,   alfo,   an  inconfiderable  quantity  of  the  effluvia  of  volatile  lait 
and  fpirit,  prefently  allay  thefe  violent  fymptoms.    And  as  for  internal 
remedies,  'tis  vulgarly  known,  that  in  the  infufion  of  Crocfts  metallorum^., 
the  corpufcles  that  render  the  liquor  vehemently  emetic  and  purgative^ 
are  fo  very  minute  and  fubtile,  that  great  proportions  of  wine,  or  other 
vehicles,  may  be  ftrongly  impregnated  thereby,  without  any  lenfible^ 
diminution  of  the  body  that  alfords  them.    And  of  this  we  have,  per- 
haps, a  more  confiderable  inftance,  when  quick-filver  is  boiled,  or  long* 
infufed  in  common  water.    For,  Helmont  obferves,  that  tho'  the  liquor 
be  not  alter'd  in  colour  or  taft,    nor  the  quick-filver  at  all  fenfibly 
changed,  nor  grown  any  thing  lighter  on  the  balance  j^  yet  the  liquor,^.. 
by  means  of  thefe  infenfible  and  unponderable  effluvia  of  the  quick- 
filver,  acquires  a  notable  virtue  againft  worms  ^  for  which  purpofe,  not 
only  Hdmonty  but  others,  extol  it.    And  I  remember,  that  a  fine  boy,.. 
born  to  be  heir  to  a  very  illuftrious  family,  falling  into  a  dangerous 
fever,  which  was  judged  to  proceed  from  worms,  or  verminous  matter ; 
the  famous  and  experienced  phyfician,  who  treated  him,  confefs'd  he 
had  no  hopes  of  him  •,   becaule  the  child,  bred  to  have  his  will,  and 
being  tired  with  unfuccefsful  remedies,  was  fo  obftinate,  as  to  drink 
nothing  but  fmall  beer.    Whereupon  I  advifed  his  beer  to  be  impreg- 
nated with  mercurial  particles,  by  frequently  fhaking  pure  quick-filver 
therein.    By  which  means,  the  patient  perceiving  no  change  of  colour, , 
nor  taft  in  the  drink,  fwallowed  it  greedily,  and  foon  after  recovered. 

I  ihould  condemn  my  felf  for  having  beftowed  fo  many  words  upon 
oneobjeftion,  but  that  1  hope  the  anfwer  given  to  it  in  this  place,  wilP  •> . 

facilitate  and  Ihorten  our  future  task. 

Having  then  difpatched  the  firft  of  our  two  enquiries,  I  proceed  to    f^'^^^  ^ll* 
confider,  whether  the  mechanical  hypothefis  can  be  accommodated  to  ^i"^  v  IP^ 
the  notion  of  fpecific  medicines,  fo  as  to  explain  their  operation,  either  ^emmLtid- 
intelligibly,  or  prove  it  agreeable  thereto.  t9  thi  mecbm^ 

And  here  I  muft  freely  confefs,  however  fuperficial  our  knowledge  »Vj/ ^V^/i^ 

may  be,   and  however  abftru(e  and  veil'd  the  operation  of  Ipecifics  \  ^^^^ 
yet,  confidering  the  large  extent,  and  great  fertility  of  the  mechanical 
philofophy,  I  cannot  defpair  thatfeveral  effefts  of  fuch  medicines, 
may^  in  a  general  method,  be  explained  by  it« . 


5§2  specific    Remedies    confiderd. 

Medicine.      But  before  I  come  upon  this  explanation,   let  it  be  obferved,  once 

for  all,  that  I  content  my  felf,  on  moft  occafions,  to  give  only  poffible 
explications  \  and  to  fhew,  that  fpecific  medicines  may  operate  in  the 
manner  I  propofe ;  without  affirming  that  to  be  the  very  manner  in 
particular  calesj  becaule  we  need  not  grant,  that  the  operations  of  all 
Ipecific?,  or  of  the  fame,  in  ditferent  dileale«,  muft  be  of  one  kind  :  for, 
diJferent  Ipecifics  may  operate  in  feveral  manners  •,  and  fome  by  one 
means  may  cure  one  difeale,  and  others  another.  Nor  need  the  Ipecifir 
remedy  always  relieve  the  patient,  by  this  or  that  iingle  manner  <h' 
operating,  but  by  a  concurrence  of  two  or  more,  that,  as  it  were,  jo^  i 
their  forces  to  produce  the  defired  effeft. 

For  a  foundation  to  the  following  propofitions,  it  muft  be  remem- 
bcr'd,  that  an  animated  human  body  is  not  a  mere  ftatue,  or  congerie  , 
of  the  materials  'tis  composed  of-j  but  an  admirably  fram'd  engine, 
confifting  of  folid,  liquid,  and  pneumatic  fubftances,  fo  exquifitef ' 
adapted  to  their  refpetlive  funftions  and  ufes,  that  the  effeiis  of  ;  • 
agent  upon  it,  are  not  commonly  to  be  meafured  by  the  power  of  tb* 
agent,  confiderM  in  it  felf^  but  by  the  effeits  confequently  produced  fro.  i 
the  attion  of  the  parts  of  the  living  machine  upon  one  another. 

PROP.    L 

\A  fpec'fic  medicine  may  ture^  by  difcujfmg  er  refolvifig  the  morb^c  mattc\ 
and  thereby  fitting  it  for  exfuljion  thro*  the  greater  outlets  of  the  body^  ar,^ 
the  cuticular  fores. 

'Tis  known,  that  many  obftlnate  chronical  difeafes  often  proceed  from 
vifcid  humours,  th^.t  obftruft  the  canals  wherein  the  blood  fhould  cir- 
culate, or  other  uleful  fluids  be  tranfmitted.  And  thele  peccant  humours 
are  often  fo  tenacious  and  obftinate,  that  ordinary  remedies  will  have 
little  effeft  upon  them.  But  a  fpecific  may,  by  the  fmallnefs  and  fuit- 
able  figure  of  its  corpufcles,  get  thro'  the  pores  into  the  recefles  of  this 
ftubborn  mattery  and  thus,by  their  folidity,figure,andagitation,promoted 
by  the  heat  of  the  patient's  body,  diffblve  and  ruin  the  texture  of  the 
morbific  matter,  and  render  it  capable  of  being  naturally  profcribed  by 
urine,  fweat,  or  fome  other  commodious  and  innocent  evacuation. 
Thus,  the  blood,  or  other  fluid  of  the  body,  being  impregnated  with 
the  benign  and  operative  particles  of  the  remedy,  becomes  an  appro- 
priated menflruum  to  the  peccant  matter.  Thus  fal-armo  iiac  may  be 
diluted  into  a  menftruum,  that,  by  degrees,  will  difTolve  both  copper  and 
iron.  The  menftruum,  in  this  cale,  muft  be  appropriated,  becaule  there 
is  no  fufficient  reafon  to  fuppofe,  that  it  works  by  any  manifeft  quality, 
as  heat,  moifture,  &c.  or  even  by  acidity  :  but  rather,  by  virtue  of 
the  fitnefs,  which  the  fliape,  bulk,  folidity,  and  other  mechanical  pro- 
perties of  its  particles,  concur  to  give  it,  to  fliake  afunder  the  parts  of 
a  body  of  fuch   a  determinate  texture.     For  there  are  many  more 

difliii 
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diftinfl:  forts  of  menftrua  than  are  commonly  taken  notice  of;  and  the  Medicine. 
operations  of  thefe  cannot  fafely  be  meafured  by  the  ftrength  of  their  l^^^^'^^vJ 
manifeft  qualities ;  fince  it  may  often  happen,   that  a  menftruum,  lefs 
atid,  or  lefs  ftrongly  tafted,   may  difTolve  this  or  that  body,  which 
another  menftruum,  that  feems  far  ftronger,  will  not  work  on.    Thus 
cold  water  will  diffolve  the  white  of  an  egg,  which  pure  fpirit  of  wine, 
oil  of  vitriol,  or  fpirit  of  fait,  will  coagulate.    Thus  reftified  fpirit  ot 
urine,  will  readily  diffolve  minute  filings  of  copper,   which  fpirit  of 
vinegar  will  but  flowly  corrode ;  and  yet  this  liquor  will  fpeedily  difTolve 
crabs  eyes,  which  fpirit  of  urine  will  leave  entire.    Thus  quick-filver, 
that  is  infipid,   will,  without  heat,   difTolve  gold,   which  ji<fua  fortis 
it  lelf,  tho'  aflifted  by  fire,  will  not  touch  \   and  yet  j4qua  fortis  will  fu- 
rioufly  tear  afunder  the  parts  of  iron,  tho'  quick-filver  will  not  fo  much 
as  adhere  to  its  furface.     And  thus,  in  fhort,  common  oil,  that  is  fo 
Imooth  upon  the  tongue,  and  will  not  corrode  fb  much  as  an  egg-fhell, 
will  diffolve  brimflone,   which  refifts  j4fia  fortis  it  felf,   that  dillolves 
almoft  all  metals,  befides  many  hard  flones  and  minerals.    And  I  have 
prepared  a  liquor,  which,  tho'  fo  weak  that  one  may  fafely  drink  a 
wine-glafs  full  of  it,  pure,  will  yet  operate  on  fome  very  hard  bodies, 
both  ft  ones  and  metals,  in  a  way  that  is  not  to  be  matcn  d  among  the 
highly  corrofive  menftrua  ufed  by  chymifts. 

And  now,  fuppofing  that  the  aftive  corpufcles  of  a  fpecific  medicine, 
affociated  with  the  blood,  or  other  vehicle,  may  afl  upon  the  morbific 
matter  they  meet  with,  in  the  manner  of  a  menftruum,  we  may  illuftrate 
feveral  particulars  with  regard  thereto. 

And,  firft,  we  may  hence  conjefture,  why  an  appropriated  medicine 
will  perform,  what  another  cannot;  tho'its  manifeft  qualities  leem  to' 
be  of  the  fame  kind,  and  much  ftronger  in  degree.  For,  menftrua  do 
not  always  aft  according  to  the  degree  of  their  acidity,  or  the  like 
fenfible  quality,  but  according  to  the  congruity  of  their  parts,  to  the 
pores  of  the  body  they  are  to  diffolve;  and  frequently,  alfo,  according 
to  a  fitnefs  that  depends  upon  other  mechanical  properties  of  the  afting 
liquor.  And,  therefore,  phyficians,  as  well  as  others,  may  eafily  miftake, 
in  arguing  a  ntajori  ad  minwy  and  k  mimri  ad  maim.  For,  becaufe  water  will 
diffolve  gum  arabi.--,  therefore  that  highly  rectified  fpirit  of  wine,  which 
is  a  much  more  fubtile  and  penetrating  liquor,  muft  diffolve  gum  arabic, 
is  a  fiilfe  conclufion  :  or  thu%  becaufe  ftrong  oil  of  vitriol  is  more  cor- 
rofive to  the  taft,  and  will  dil{olve  many  bodies  thdit  Jqua  fortis  will 
not,  therefore  that  it  will  diffolve  filver  as  well  ^s  jitjua  fortisy  is  falle, 
and  the  contrary  true.  Nay,  this  is  not  a  juft  inference;  j4(jua  fortis 
diffolves  filver  by  virtue  of  its  acid  fpirits  \  therefore  the  more  it 
abounds  with  thefe,  the  more  powerfully  will  it  diffolve  that  metal : 
for,  if  jlepia  fortis  be  made  exceeding  flrong,  it  will  not  work  upon 
filver,  but  readily,  after  it  has  been  weakned  by  the  addition  of  a 
fit  quantity  of  common  water. 

Vol.  Iir.  Bbbb  To 
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Mbdicinb.      To  all  this  I  might  add,  th%t  the  djflblutjon  of  atxxjy  may  depend,-. 

Vj^^'^'^^as  well  upon  the  peculiar  texture  bt^  the  body  it.felfj  as  the  mauifeft, 

ftrength  of  the  menAruuitt. 

2.  This  doftrihe  may  fuggeft  the  realbiij  why  a  medicine^  that  has  a 
great  effeft  iii  one  difeafe,  proves  ineffeftual  in  another^  apparently  of 
kin  tdit^  land  pefhaps  lefs  obftinate.  For,  the  prefuQied  ans^pgy  between 
them  may  not  be  u>  great^  but  that  fome  diffimiiUtud^  .0^  tes^ture  iii 
the  morbific  matters,  may  render  tKe  one  unfit  to  be  wrought  upon,  by 
the  fame  menftruum  that  diflolves  the  other.  Thus,  tha  pur^  ^irit 
oF  wine  will  eafil5r  diflblve  gum  guaiacum,  and  the  little  portions  of 
refinous  matter .  that  Are,  harboured  Ign  the  pores  of  the  wood  j.  yet  th/e. 
&me  menibruUm  \yill  not  work  upt)n  the  w<)cd  of  the  tree  that, aiOSords 
thefe  folu!jle  fiibftances.. 

3*  This  may  keep  it  from  appearing  ftrange„  that  fpecific  mediciiu^. 
Ihouid  fbmetimes  fail  of  their  delired  effefts.  For^.as  the  bodies  ot 
individual  patients  may  gre«itly  differ,  either  in  their  na.tu'r^l  couftitu- 
tfon,  that  tney  acquire  by  the' difeafe,  orinbpthi  lb 'tis  pot  furprizing, 
that  in  Ibme  lick  perfons,  among  ni?ny,^  the  congriiity  between  the 
agent  and  patient  Ihoutd  be  alterM,  either  by  aconuderable  change  ia 
the  texture  of  the  morbific  matter,,  or  Ibme  alteration  that  the  cor- 
pufcles  of  the  medicine  receive  in  their  paflage  thro'  the  veflels,  by 
the  admixture  of  fome  incongruous  particles  of  the  blood,  or  other 
vehicle.  Thus  both  Ipirk  of  felt,  and  that  of  nitre,  will  dilTolve  copper,, 
and  the  latter  lilver  j  yet  if  you  mix  the  other  with  fpirit  of  lalt,  which^ 
by  its  like  operation  upon  copper,  feems  of  the  fame  nature,  the 
Jpirit  of  nitre  wiU  be  no  longer  able  to  dilfolve  fil^vefj^  as  it  would 
before.  ^  .      '  '    . 

4.  Our  hypothelis  may,  alfo,  hint  an  anfwer,  tgoneof  the  chief  and 
moft  plaufible    objeftions  produced   agalnft    fpecific  medicines.       'Tis 
ask'd,  how  a  medicine  can  poiliWy  rove  up  and  down  in  the  mafs  of 
blood,  and,  neglefting  whatever  elle  it  meets  with,  lingleout  and/aftert. 
upon  the  morbific  matter  to  be  prolcribed.    Why,  if  the  medicine  ads 
by  impregnating  the  blood,  or  fome  other  fluid  of  the  body,  and  turnr 
ing  it  into  a  kind  of  menftruum,  *tis  very  poflible  that  the  ftrainers^ 
thro' which  the  corpufcles  muft  pafs,  may  keep  back  the  inconvenient 
parts  of  the  vehicle ;  and,  which  is  in  our  cafe  more  conliderable,  that 
the  menftruum  may  be  either  appropriated  to  the  peccant  humour; 
or  elfe,  at  leaft,  be  qualified  to  relblve  that  moreealily,  than  any  other 
fiibftance  it  meets  with  in  the  body.     Thus  if  bone-alhes,  CrocMi  martisy, 
law-duft,  powderM  fea-falt,  and  filings  of  gold,  be  blended  all  together, 
and  afterwards  divided  into  two  parcels,  and  upon  one  you  pour  common, 
water,  it  will  readily  diflblve  the  lalt,^  and  leave  the  other  ingredients. 
untouchM  •,  and  if  upon  the  other  part  of  the  lame  mixture,  you  put 
a  fufficient  quantity  of  quick-lilver,  and  rub  them  together,   this  me-. 
talline  liquor  wiH  only  fatten  upon  the  gold.    And  thofe  who  work 
in  the  Sp^i^i  gold^min^  inform,  us^  that.  when. they  have,  well  ground 
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ibme  ore  that  contains  gold  and  copper,  befides  heterogeneous  mine- MfinidiNB* 
rals,  well  heated  quick-filver  will  take  up  the  gold,  much  fboner  and  t.^;?'V^J 
better  than  it  will  the  copper  \  which  it  Icarce  meddles  with,  as  long  as 
there  remains  any  confiderable  quantity  of  gold  to  be  wrought  upon. 
As  for  the  fuppofed  difficulty,  that  the  medicine  ihduld  fearch  out  the 
morbific  matter,  in  what  part  foever  of  the  body  it  lies  ;  this  objeftidn 
-might  have  been  confiderable^  before  the  difcovery  of  the  blood^s  cir* 
cuhition:  but  now  we  know,  that  whatever  gets  into  the  mafs  of 
blood,  is  prefently  whirlM  about  with  it}  and  miay,  therefore,  be  coiw 
•veyM  even  to  the  remoteft  vefTels. 

5.  Our  hypothefis,  aliR>,  may  heljp  us  to  anfwer  thofe  manv  learned 
^phyficians,  who  either  rejeft  or  deipife  mofi  external  remedies,  elpe« 
xially  pericarpia^  amulets,  atid  appenla,  upon  a  fuppofition^  that  th^y 
can  neither  communicate  to  the  bodT  any  fldre  of  medicinal  particles, 
iibr.  .rbic|i  .iptemai  difealesi  efpeeially  whea  feat^  in  parts  remote 
from  -tfaofe  irfaeretb  them^cine  fo  applied. 

9ut  tire  need  heret)nty  confider,  what  abundance  of  particles,  fenifible 
to  the  nofirils,  are,  for  a  long  time,  emitted  by  a  fmall  quantity  of 
amber*greale,  or  of  camphire;  and  the  multitude  of  magnetical  cor« 

Steles,  that,  for  many  year^  conflantly  flow  from  a  fmall  vigorous 
id-flone  1  to  make  it  appear  poffibte,  that  even  dry  and  folid  bodiies 
may  afford  fufficietit  ttort  of  ettuvb^  to  produce  confiderable  dfefts  in 
-fb  curious  an  engine  as  the  human  body.  And  as  to  the  fecond  part 
of  tlxe  objeftion ;  the  mofl  eminent  modem  phyficians  allow  the  po- 
rofity  of  the  «kin,  whereat  'tis  very  ^ffiBle  for  the  liibtile  effluvia  of 
feveral  bodies  to  enter ;  and  when  thele  have  once  got  admittance 
~  into  the  foiaUer  veflels,  'tis  eafy  to  conceive,  hoi^th^will  thehde  be 
tarried  into  the  greatet^'  and^  confe^Uently,  into  the  mafs  of  blood  i 
by  whofe  circulation  they  may  be  readily  tranfmitted  to  all  the  parts  of 
the  body,  and  fb  to  the  feat  of  the  difeafe.  And,  perhaps,  the  efficacy 
of  thele  corpufcles  may  be  the  more  confiderable,  becaufe  they  get 
prefently  into  the  mafs  of  blood,  without  undergoing  thofe  digeflions 
in  the  iiomach,  and  other  parts,  which  oftentimes  greatly  weaken  the 
virtue  of  mediciAes^  talce)i  in  at  the  motith,  before  they  arrive  at  the 
blood. 

■-• 

'  ■         •  i  J  ' 

P  R  O  p.    H. 

m 

A  Jpecifk  nucf  fuyjtn^  the  tab  grioi  fnf&rtim  of  acid^  w  other  luxwrumt  panicles^ 
in  rbe  nmfs  of  bloody  mi  frevem  their  eoMguUtory^  or  other  ferniciom  effeEts. 

Tho'  I  cannot  impute  almbfl  all  diieafes  to  acidity  in  the  blood,  and 
otlier  fluids  of  the  Dody,  by.  means  whereof  the  fblids  arealfo  offended ; 
yet,  I  l-eddily  gtaht,  that  a  confideVabfe  number  of  diftempers  may  chiefly 
•  proceed  either  from  acids  themfielves^  or  their  btid  eSefts.    And,  ac- 
cordingly, wemiyv^  prdbabiy  jcbnceit e,  ttHatlHrdhildifbrdiiis  iMf 

Bbbba  be 
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MtiBiciNB.  b?  either  quite  cured,  or  greatly  leffeiiM,  by  a  fpecific,  that  abouncb 
\j(/^^  ^sJ  in  corpufcles  fitted  to  obtuiid  acids.    Now,  fuch  an  effed  is  producible  bjr 

more  ways  than  one,  but  thopcincipal  that  now  occur  to  my  thoughts 
are  thele  two. 

Firft,  there  are  fome  bodies  that  mortify,  or  difable  acids,  by  a 
.  pofitive  hoftility,  or  fuch  a  contrariety,  as  is  diTcernable  by  the  tafi^ 
the  vifible  conftifl,  and  ma nifeft.  tumult  produced,  when  they  invade 
each  other.  Such  bodies  are  thole  called  alcalizate  fiilts  \ .  whether 
fixed,  as  the  lixiviate  ralt3  of  plants,  or  volatile,  as  the  fpirits,  and 
afcendihg  falts  of  urine,  blood,  hartlhorn,  &c.  as  may  be-  exemplify'd 
by  mixing  any  of  thele  with  jlqua  fortisy  fpirit  of  ialt,  oil  of  vitriol, 
or  the  like  acid  liquors.  Whence,,  by  the  way,  we  may  fee,  that  thofe 
Galenifis  miftake,  who-  afcribe  the  virtues  of  fpirit  of  hartlhorn,  and 
of  urine,,  only  to  their  tenuity  of  parts,-  brisknefs  of  motion,  and  the 
like  properties  -,  that  they  might  not  feem  obliged  to  the  chymifts  &£ 
fo  uleful  a  notion,  as  that,  of  the  contrariety  of  acids  and  alkaliesr 

The  other  principal  means  by  which  acids  may  be  mortified,  is,  by 
being  ibeath'd  ^  for  an  acid  corpulcle  may  lofe  its  power  of  cutting  or 
pricking,  either  by  having  its  figure  f'poiled  by.  the  aftion  of  a  flrong 
and  manifefl  alkali  ^  or  elfe  by  being  coverM  in  a  porous  body,  that, 
perhaps,  is  endowed  with  no  tail,  or  any  other  manifefl  quality.  Of 
this  way  of  mortifying  acids,,  chymical  operations  afford  us  many 
inflances ;  as  when  minium  .  deflroys  the  acidity  of  fpirit  of  vinegar, 
chalk  that  of  Aquafortis^  and  Lafis  Calaminarls  that  of  fpirit  of  fait, 
and  even  of  fpirit  of  nitre.  And  I  the  rather  mention  Lapis  Calaminarisy 
becaufe  its  qualities  are  lefs  known  to  phyficians,  and  the  generality  of 
chymifls',  and  becaufe  it  fiipplies  me  with  an  argument,  to  prove  that 
acids  may  be  rather  fheathed  than  deftroyed,  by  the  bodies  that  filently 
mortify  them.  For,  as  Glauber  juftly  obferves,  acid  fpirits  may,  by 
the  force  of  fire  in  diftillation,  be  driven  out  of  that  flone  very  much 
dephlegmed,  and  flronger  than  before. 

I  know  it  may  be  here  objefted,  that  the  mortification  of  acids  is 
I)erformed  by  a  manifeft  quality ;  and  therefore  proves  nothing  in  favour 
of  fpecific  medicines.  But  to  this  I.  anfwer,  firft,  that  the  power  of 
mortifying  acids,  by  fheathin^  them,  or  by  abforption,  is  none  of  thoie 
qualities,  whether  firft,  fecond,  or  third,  that  the  Galenifis  allow  in 
medicines  \  tho'  their  fufficiency  to  cure  difeafes,  has  been,  and  flill  is 
urged  by  many,  againft  the  fpecific  virtues  of  remedies.  Secondly,  that 
it  is  an  unhappy  and  dangerous  mifhike,  that  fb  many  learned  modern 
phyficians  fbould  take  it  for  granted,  that  if  a  medicine  be  endowed  with 
a  manifeft  quality,  its  good  or  illeffeft  may  be  afcribed  to  that  quality, 
whether  it  be  acid  or  alkaline  ^  for  there  is  a  confiderable  difference,  as 
various  trials  have  afJured  me,  between  one  acid  and  another,  and 
between  one  alkali  and  another;  ^tisfit,.therefore,.todifl:inguiih  betwixt 
an  acid,  as  merely  fuch,  and  the  peculiar  modification  that  may  beloiig 
ta  that  acid.    Tluis-^  tho!  all  acid  nenfirua,  th^t  J:know  of,  will,  if 
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they  be  well  dephlegmed,  difTolve  copper  ^  yet  A^ua  Regisy  that  diflblves  Mbdiciiib*  . 

not  only  copper,  but  gold,  will  not  touch  filver  ;  as,  on  the  other  fide,  L^'^/'^'^J 

jtifuaforris  will  not,  of  it  ielf,  dilTolve  gold  %  but  if  you  give  it  a  new 

modification,  by  adding  to  it  common  fpirit  of  (alt,  which,  as  I  have 

often  found,  leaves  that  metal  entire,  the  Afutfortis  willeafily  diflblve 

it.    Nay,  a  diiferent  modification  may  not  only  caufe  a  difference  be-* 

tween  acids,    but  what  would  commonly  be  called  a  contrariety  ^  -for  / 

fpirit  of  fait  will  precipitate  filver,    which  Aquafortis  has  •  diffolvM  ; 

and  fpirit  of  nitre  not  only  precipitates  an  antimonial  powder  out  of 

that  odd  fubftance,  butter  of  antimony,  but  does  id  with  a^  furprizing 

conflift,  tumult,  and  effervefcence ;  yet  this  butter  of  antimony  is  fo 

highly  acid,    that  a  little  quantity  of  it  turns  a  confiderable  one  of 

water  fo  four,  that  many  chymifls  call  fuch  a  mixture  Acetum  Philofo^ 

fhcrumB 

To  apply  all  this  to  the  proposed  objeQion  j  I  at  firft  plainly  inti- 
mated, that  a  fpecific  medicine  might  fometimes  operate,  in  part,  by  a 
manifefl  quality,  tho'  the  good  effeft  it  produced,  were  not  due,  barely 
to  the  kind  or  degree  of  that^manifeft  ^ality,  but  to  fomewhac 
fuperadded,  upon  which  its  fpecific  virtue,  m  a  particular  difeale,  de- 
pends. And,  accordingly^  it  may  be  faid,  that  as  there  are  feveral 
kinds  of  acids  and  alkalies,  too,  'tis  not  every  acid  that  will  be  morti- 
fif*d  by  every  alkali,  and  thereby  have  its  efFefts  deflroyed  •,  which  may 
be  illuftrated  from  hence,  that  tho*  when  copper  is  diffolved  in^^^ 
fartlsy  'tis  poflible,  by  the  help  of  mere  chalk,  skilfully  applied,  to 
make  the  menftruum  let  go  the  corpufcles  of  the  metal  j  yet  if,  upon 
fuch  a  high  coloured  fblution  of  copper,  you  Ihall  pour  a  due  quantity  of 
Ipirit  of  urinej  or  the  like  volatile  alkali,  tho'  there  will  prefently  enfue  a 
great  conflift,  and  manifeft  ebullition,  with  noife  and  numberlefs  bubbles, 
yet  between  thefe  hoflile  falts,  a  multitude  of  the  acid  corpufcles  of 
the  Aipta  forth  will  not  be  fb  mortified,  as  to  let  go  the  metal ;  but  the 
Iblution,  varying  its  colour,  will  acquire  a  deeper  than  before. 

And  when  I  confider  the  differences  to  be  found  between  vinegar,  alum, 
crystals  of  tartar,  juice  of  lemmons,  juice  of  barberries,  theefTential 
faits  of  four  plants,  &o  I  am  apt  to  think,  that  nature,  in  diforder,  may 
produce,  inadifealed  body,  acids  of  feveral  Ibrt?,  which  are  riot  parti- 
cularly known  to  us  ;  and  that  fome  of  thefe  may  have  fuch  a  peculiar 
difpofition,  that  our  common  alkalies  will  prove  unable  to  diffolve 
thtmi  which  yet  may  be  conquer'd  by  fheathing  them  with  Ibme 
appropriated,  or  peculiarly  modified  corpufcles  of  a  fpecific  remedy. 
This  may  be  illuftrated  from  hence,  that  tho' neither  fpirit  of  vinegar, 
fpirit  of  fait,  nor  oil  of  vitriol,  would,  as  far  as  1  have  try'd,  diffolvc 
a  ftone  taken  out  of  a  man's  body  j  yet  fpirit  of  nitre,  which  leaves 
untouch'd  fome  bodies  that  oil  of  vitriol  will  dillolve,  would  readily 
work  upon  it,  and  thereby  lofe  itacorrofiveneiii^ 

Ther§ 


5^8  Specific  Kerne  dies    confrJerd.     ^ 

Mb oiciNE.      There  are  two  thiugs  that  I  would  have  remarked,  before  I  leflfe 
^^,<^^-'*«s^^  this  fubjeft.    One  of  them  is,  that  preternatural  acids  not  only  dif- 

affeft  the  body,  whilft  they  continue  lenfibly  acid  j  but,  in  many  cales 
create  diflempers,  whereof  moft  men  would  think  them  the  remedies. 
For,  tho^  acids  be  reputed  to  have  an  incifive  and  refolutive  virtue^  and 
are,  therefore,  preicribed  to  cut  tough  phlegm,  and  to  diflbWe  coigulittM 
blood ;  yet,  as  I  readily  grant  this  virtue  to  acids  in  fbme  caiiu^ -lb« 
there  are  others,  wherein  1  greatly  fufpeft,  that  obftruftims,  and  their 
conlequent  difeaies,  may  be  occauooed  by  the  lame  ^as  they  coagulate 
Icmie  fluids  in  the  body,  which  are  thereby  rendred  utAt  to  pafi  wkk 
the  reft  of  the  blood,  thro'  the  fmaller  vellels  and  ftrainers  of  ic 
This  I  ikall  exemplify  by  the  coagulation  produced,  by  addiiu;  ipirit 
.  of  {alt,  to  the  wnite  of  an  egg,  reduced  to  an  a<queou8  confiueaoe; 
and  the  like  may  be  eafily  effected  In  milk,  which  not  only  Ipeedtly 
curdles  with  fpirit  of  fait,  but,  as^is  vulgarly  known,  with  runne^  juice 
of  lemmons,  c^c.  And  experiments,  purpofely  made,  have  fliiewi^  timt 
if  Ibme  acids  be  conveyed  immediately  into  the  mals  of  bloody  they 
will  coagulate  that  fluid  it  felf,  whilft  it  continues  in  'the  yre&\$xi 
living  animals. 

The  other  particular  I  defire  fliould  be  here  obierved,  is^  that  tho^ 
acid  corpufcies  are,  by  fbme  modem 'phyficians  and  chymifts,  €upgi)id 
hurtful,  both  in  the  blood,  and  ieveral  folid  parts  of  the  body  ;  and 
the'  Ibme  ingenious  men  impute  aUnoft  all  difeaies  to  the  bad^EeOsi^ 
acids  ^  yet  I  am  very  inchnable  to  think,  that  many  4i(eales  and  ill 
lymptoms  proceed  from  corpufcles,  that,  whether  of  a  ialiiie  nature, 
or  not,  differ  from  acids  properly  lb  called.  For  bodies  may,  as  'twefe, 
refult  from  the  combination  of  acids  with  other  faliue  particles,  that 
much  alter  their  nature.  Thus,  Ipirit  of  fait  will,  with  ipirit  of  urine, 
compofe  a  kind  of  fal-armoniac  -,  and  fpirit  of  nitre,  with  fait  of  tartar 
difTolvM  in  common  water,  will  con-coagulate  into  falt^petre,  or  a  body 
exceedingly  like  it;  aikl  the  fame  fpirit  of  nitre,  or  jlfid  fortisy  with 
fpirit  of  urine,  or  of  blood,  or  the  like,  will  afford  a  very  fufiblefalt, 
very  different  from  either  of  the  ingredients,  before  their  conjunQion. 
And  'tis  vulgarly  known,  that  oil  of  vitriol,  and  oil  of  tzxtaiT  fer  Mi^ 
quium,  produce,  hy  theW  co^iVition^  Tartarian  vitriclatum-^  in  which,  both 
the  acid  and  the  alkali  are  very  much  infringed  5  the  third  body  pro- 
duced greatly  differing  from  either  of  the  liquors.  And  confidering  how 
many  different  forts  of  corpufcles  nature  may  have  form'd,  that,  with- 
.  out  being  acid,  may  yet  have  notable  and  pernicious  effefts  upon  the 
blood,  or  fome  particular  folid  of  the  body  ^  it  feems  probable,  that 
ether  qualities  are  required,  to  mortify  or  difable  thefe  morbiiit  cor- 
pufcles, than  a  contrariety  to  acid  falts;  and,  confequently,  that  a 
r.Kvl'cine,  whofe  p:irts  are  peculiarly  fitted  to  correft^  or  enervate  a 
pu  t  icuidr  iort  that  is  noxious,  may  deierve  the  name  of  a  ipeciAci « 

But 
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But  further,  as  various  coagulations  may  be  made  in  the  body  by  Mkt>iciNEj 
faline  corpufcles,.  manifeftly  acid,   fo  others    are  producible  by  cor- v.^^'^'V^'^J 
pufcles,  whether  laline  in  taft  or  no,   that  are  not  manifeftly  acid, 
but,  perhaps,  of  a  contrary  nature  ^    which  obfervation,  tho'  ufually 
overlopk'd  by  phyiicians,  is,  in  my  opinion,  of  no  fmall  importance,  and 
therefore  may  deferve  to  be  more  fully  msKie  out.    I  have,  Ibmetimes,. 
pcepar'd   a   liquor,    that  was  not,   in  taft,    either  acid  or  urinous; 
whereto  having .  put  a  moderate  proportion  of  diftill'd  liquor,   which 
alfb.^was,  in  taft,  neither  acid,  urinous,  or  lixivious,   it  would,   in  a 
few  minutes  time,  be  coagulated  into  fo  firm  a  body,  that,   tho'  the^ 
open  wide-mouth'd  veflel^  that  contained  it,  was  held  with  its  orifice 
downwards,  nothing  would  fall  out  thereat. 

And  if,  upon  a  certain  folution,   iome  fpirit  of  urine,^  or  another 
vblatHe  alkali,  be  let  fall,,  there  will  prefently  be  produc'd  a  gelly,, 
wjiofe  confifience,  and  colour,  may  make  it  eafily  miftaken  for  com- 
mon boil'd  ftarch. 

The  lik«  gelly^  but  more  tranfparent,  I  have  alfb  made  without  the^ 
l^p  of  any  thing  feniibly  acid,  or  urinous.  And,  to  fatisfy  fbme^ 
virtuofi,  I  have  fliew'd  them^^to  their  furprize,  a  fubiVance  which  I  could; 
prefently  prepare,  without  urine^  or  any  volatile  alkali,  that  would, 
iinmediately  coagulate  about  twice  its  weight  of  highly  re£tified,  and. 
inflammable  fpirit  of  wine,  into  a  fblid.  ma(s« 

And,  to  manifeft  that 'tis  not  requifite  that  a  liquor  be  fenfibly  acid,^ 
to  coagulate  an  animal  fubftance,  as  I  lately  pbfervM  the  fpirit  of  fait 
did  thewhiterC^  ^n  egg,  highly  reftified  fpirit  of  wine  will  do  tho* 
fime.  thing  as  well^  if  not  better. 

PROP.    III. 

A  ffecific  may  frave  ferviceabUy  bf  frecifitnning  the^  peccant  matttr  (ni$.  of  thci 

bloody  or  other  fluid  of  the  body. 

^ Tho'  precipitation  be  frequently  a  confequence  of  the  mortification « 
of  acids,  or  of  alkalies,  by  corpufcles  of  a  contrary  qyality,  yefl 
thought  fit  to  fay  fomething  of  it  a-part ;  becaufe  I  have  obferv'd,,that:: 
fbme  acids    and  alkalies   may  be  put  together,    without  cauft»g  any* 
precipitation  by  their  contrariety :  and,  on  the  other  fide,  that  various ; 
precipitations  may  be  produced,  ^  where  there  does  not  appear  any  ho- 
ftility ;  though,  I  know,  this  el&ft  is  often  thought  a  fufBcient  argu-^ 
ment  of  a  preceding  conflift  of  acids  and  alkalies^, but  that  fhould  ber. 
prov'd  by. collateral  experiments. 

To  proceed  to  our  own  examples.  -  Iknowfeveral  urinous  fpirit?,^ 
that  will  mixvwith  acid  menftrua,  without  any  manifeft  confiifl:  or  pre- 
cipitation^ and,  on  the  other  hand,  fbme  acids  and  alkalies,  that^wlH' 
make  a  manifeft  confli^):  by  their  mutual  re-a&ion,,yet^4f  mingled  in  a 
)yft  profortiouy,  tiiereLW4ltb6.a:^maaiieft«coaUtion^^kftsadof.a.pr^ 

tatido.^  ^ 
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Medicine,  tadon-^  as  may  be  exemplified  in  certain  quantities  of  Ipirit  of  lal-af^ 
L-'^'V*''^  moniac,  made  with  fait  of  tartar,  or  pot-afhes,  and  fpirit  of  nitre,  or 

ji^ua  forth 'j  and  alfo  by  fpirit  of  urine,  and  fpirit  of  fait,  mix'd  in  a 
certain  proportion  j  whereby  they  convene  into  corpufcles,  for  the  making 
of  faUarmoniac,  which  the  phlegm  of  thofe  liquors  will  keep  fwimraing. 
But,  what  makes  moft  for  my  prefent  purpofe,  there  may  be  precipita- 
tions, where  no  tumult,  or  contrariety,  appears  j  -as  when  filver,  being 
diffolvM  in  jlqua  fortisy  and  the  menftruum  diluted  with  30  or  40  parts 
of  diftiird  water,  if  clean  plates  of  copper  be  immersM  in  the  Iblu- 
tion,  the  filver  will  be  very  (lowly  precipitated -out  of  it,  in  the 
form,  not  of  a  calx,  coriifting  of  metalline  and  faline  parts  incor- 
porated together,  but  in  the  form  of  pure  Ihining  fcales  of  filver,  almoft 
like  the  white  and  glittering  fcales  of  fome  fmall  fifti.  There  is,  alfo^ 
a  way,  by  which  1  have  brought  dilfolv'd  gold  to  fettle  about  a  body 
iUfpended  in  its  folution,  in  the  formof  a  fine,  and  a  high-colourM  cahc 
of  pure  gold.  But  you  may  have  an  inftance  of  filent  precipitation, 
by  Tubbing  a  Utile,  either  o?  Roman  or  Dantz^ic  ^\tv\o\y  upon  a  newly 
whetted  blade  of  a  kniie,  moiften'd with  watery  for  thefteel  will  thus 
immediately  be  overlaid  with  a  reddilh  fubftance,  which,  by  its  colour, 
and  other  figns,  appears  to  bemanifbflly  cupreous.  And  *ti$  not  only  out 
of  (blutions,  made  with  acids,  that  bodies  may  be  thus  precipitated; 
for,  upon  fearch,  I  have  found,  that  there  are,  in  nature,  precipitants 
capable  of  filentiy  precipitating  Ibme  bodies,  difTolv'd  in  urinous,  or 
mher,  not  acid,  menftrua.  it  may,  indeed,  be  juftly  fufpetJed,  that 
I'uch  precipitations  are  dangerous,  by  producing  heterogeneous  cor- 
pufcles in  the  blood,  that  rnay  prove  too  heavy,  or  grofs,  to  be  evti- 
cuated.  And  I  look  upon  this  as  a  fufpicion  to  Hitisfy  which 'twere  fit 
to  co.ifult  experience-,  bur,  in  the  mean  time,  it  may  be  reprefented^ 
T.  l^hat  tho'  Ibme  incoaveniencies  may  happen  from  the  bulk  of  the 
precipicated  corpufcles,  yet  this  may  be  much  inferior  to  the  danger 
threatneJ  by  the  over-aftive,  and  hoftile  particles,  that  produced,  or 
fomented   the  difeafe. 

2.  That  'tis  not  neceifary  all  concretions  Ihould  confift  of  corpufcles,  too 
large  to  be  thrown  out  at  the  mats  of  blood-,  for,  we  fee,  that  Aony 
matter,  which,  as  the  chymical  analyfis  of  it  (hew-,  is  of  a  very  com- 
jxjund  mturc,  may  be  carryM  to  all  parts  of  the  body.  I  knew  a 
Jidy,  who  had  a  iiono  taken  out  of  the  lower  part  of  her  tongue. 
And  phyfician*?,  who  prelcribe  large  quan  ities  of  mineral  waters,  im- 
pregnated with  iron,  as  1  fomd  thofe  of  'furihridge  to  be,  and  with 
lulphur,  fuch  as  fome  of  \\\Q'Bath  waters  ufually  are,  build  their  ex- 
peitatfons  of  a  cure  from  them,  upon  a  fuppofit'on  that  they  are  car- 
li^d  into  the  mafs  of  blood,  and  innermoft  pirts  of  the  body. 

3.  That  yet  precipitations  may,  poflibly,  be  made  of  matter,  con- 
tain'd  in  the  blood,  by  medicines  that  do  not  get  into  the  mafs  of  it. 
Phyficians,  fometimes,  give  crude  fteel  in  fubftance,  as  well  as  prepared, 
to  ob::und  the  acidities  of  the  blood,  tho^  the  metalline  corpufcles,  in 

all 
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•  all  probability,  do  not  pafs  into  the  mafs  of  that  fluid,  but  are  wrought  Mbdicike. 
upon  by  the  matter,  that,  in  its  circulation,  is  thrown  into  the  llomach  ^  ^ 
and  guts  ^  which  appear  to  be  the  feat  of  the  operation  of  chalybeates, 
from  the  blacknels  they  give  to  the  excrements  of  the  lower  belly  : 
but  if  they  will  ha^e  it,  that  prepared  fteel,  for  inftance,  calcin'd  with 
fulphur,  paffes  thro'  the  pores  of  the  inteftines,  or  the  fine  lafleal 
velfels,  into  the  mafs  of  blood  j  'twill  be  obvious  to  demand,  why  na- 
ture ihould  not  be  able  to  explel  precipitated  corpufcles,  at  the  Ci\m2 
orifices,  where  fuch  coihpounded  concretions  as  thofe  or  fulphur  and 
that  metal  can  enter. 

4.  That  it  may,  with  fome  appearance  of  realbn,  be  laid,  experience 
has  already  been  confulted  about  the  elxpediency  of  employing  preci- 
pitating medicines.  For,  not  to  urge  that  the  learned  Sennertm  feems  to 
intimate,  that  fometimes  the  febrile  matter  may  be  precipitated  out 
6f  the  blood  j  Kergerm  very  folemnly  declares,  that,  in  the  fpace  of 
fourteen  years,  he  cured  above  a  thqufand  of  fevers^  without  bleeding, 
purging,  fweating,  '&c.  by  a  fincle  precipating  remedy,  and  that  uni- 
verftfly,  with  all  imaginable  eaft  srnd  lafety.  1  endeavo'urM,  indeed, 
'to  obtain  from  Germany  a  confirmation  of  this  matter  of  faft,  but  did 
not  receive  it-,  I  find,  however,  that  diie  of  ^he  emperor's  phyficians, 
declares  himfelf  inclined  to  believe  it  true. 

But  I  can  mote  eafily  fubpofe,  that  great,  and  defireable  changes 
may  be  wrought  in  *the  fluid  parts  of  the  body  by  appropriated  preci- 
pitants,  if  it  be  true,' as  it  is  unaniiftoufly  taught  by  a  multitude  of 
phyficians,  that  rtiany  difeafts  are  caufed  by  a  putrefaftion  of  the 
blood,  and  Other  animal  fluids.  Fof  there  is,  in  nature,  a  certain  fub- 
'ftance,  or  medicinal  liquor,  fo  powerful  an  enemy  to  putrefaftion,  that 
when  a  few  grains,  or  drops  of  it,  were  put  into  a  confiderable  quan- 
tity of  water,  that  had  been  kept  till  it  flunk  aS  ftrong,  and  olfeii- 
iively,  as  carrion,  (tho'  it  flill  remained  tranfparent)  and  diffufed,  by 
agitation,through  it*  precipitated  therein  a  very  fmall  and  light  feculency, 
whidi  beinc;  remov  d,  the  remaining  liquor  was  quite  freed  from  all  ill 
fcenf,  nor  ^id  I  obferve,  that  the  feculency  it  felf  retainM  .any.  .And, 
which  is  furprizing,  all  this  was  done  in  a  very  few  minutes,  by  a  very 
frnall  proportion ' of  a  precipitant,  whofe  taft  was  not  at  all  either 
bitter,  or  acid,  or  urinous,  or  lixivious  \  which  are  circumftances  that 
may  afford  confiderable  hints  to  fag'acious  inquirers. 

PROP-    IV. 

iT;f  fl'Cclfic  may  }ecuVarly  flrengthen  and  chenfh  the  heart  \  ar;d,  by  that  mcans^ 

or  otherwijCy   relieve  the  fart  affcflcd. 

This  obfervation  can  fcarce  be  made  good,  without  entering  into  that 
important  and  perplexed  controverfy,  whether  any  medicines  h:we  a 
fvmpathy  with  the  head,  heart,  liver,  c^c.    and,  upon  that  account. 

Vol.  III.  Ccc  c  de- 
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MiDicwB.  deferve  the  name  of  cephalic  cordial,  hepatic,  &c.  or  to  fpeak  more 
V^^f'-^/^Vj  clearly,  whether  there  be  any  medicines,  that,  in  a  peculiar  manner^ 

do  good  to  this  or  that  particular  internal  part  of  the  body.  In  this 
difpure  the. affirmative  has  been  held^  tho'  I  doubt  upon  (lender  grounds^, 
in  moft  of  the.phyfical  (chools,  for  feveral  ages.  But,^  in  our  times, 
many  maintain  the  negative,  and  even  deiide  the  opinion  they  have 
forfaken.  Some  of  them  obiefl,  in  a  triumphant  ftile,  that  'tis  ridi- 
culous to  fancy  fuch  a  fympathy  betwixt  a  dead  medicine  and  the  parts 
of  a  living  body  ^  as  if  a  phyfician  could  fend  a  drug  of  an  errand,  ta 
£/igle  out  a  particular  part  among  a  multitude  of  others,  and  do  ie 
good  offices. 

But,  notwithftanding  this,  I  think  it  very  poflible,  that  a  mediciue 
may  fo  far  refpeft  a  particular  part,  as  tho'  not  to  prove  beneficial  to 
that  only,  yet  to  be  ferviceable  to  it  in  a  peculiar  manner  or  degree  : 
and  this,  I  conceive,  may  happen  upon  one,  or  more,  of  the  follow- 
ing accounts. 

And,  I.  when  I  confider,  that  the  firm  parts  of  the  body,  as  the 
heart,,  brain,  liver,  kidneys,  q^r.  have  each  its  particular  flrufture, 
wherein  it  differs  from  another ;  and  probably  the  fluids  alfo,  as  the 
blood,  gall,  lympha,  &c.  have  their  leveral  textures  \  it  feems  pro* 
bable  to  me,  that  the  corpufcles  of  a  medicine,  diifolv'd  in  the  ilomach, 
and  carry'd  round  by  the  liquors  of  the  body,  may,  according  to  their 
determinate  fhape,  fize,  ftiflFhefs,  flexibility,  motion,  &c.  be  much  more 
fit  to  lodge  in  one  part  of  the  body  thstn  the  reft,  and,  thereby  aiTo- 
ciating  with  its  fibres,  fupply  it  with  fuch  congruous  particles  as  it 
either  wants,  or  may  prove  beneficial  to  it,  by  re-eftablifliing  or 
ftrengthening  its  tone.  And  by  this  corroboration,  the  part  may  be 
enabled  to  refift  the  hoftilities  of  morbific  matter,  which  phyficians 
frequently  obferve  to  be  thrown  by  the  more  vigorous  parts  upon 
fuch  as  are  weak  or  diftempeied^  as  is  manifeft  in  perfons  fubjeft  to 
the  gout,  in  whom  peccant  humours  are  very  apt,  upon  leveral  oc- 
eafions,  to  be  tranflated  from  the  nobler  parts  •,  if  thofe  be  robuft, 
lipoii  the  debilitated  joints  :  on  which  fcofe,  the  gout,  if  it  be  well 
managed,  is  not,  without  reafon,  thought  conducive  to  long  life.  Thus 
I  knew  a  phyfician,  who  had  fuch  a  peculiar  indifpofition  in  his  jaw, 
that  tho*  he  could  ufe  wines  of  feveral  forts,  without  inconvenience, 
yet  the  drinking  of  a  very  little  brandy,  would  foon  give  him  the 
tooth-ach. 

But  1  proceed  to  fhew  and  illuflrate,  how  the  fitnefs  of  feme  medi- 
cinal corpufclef,  may  enable  them  to  alTociate  with  thofe  of  the  part 
they  are  to  aflfett.  We  fee,  frflm  what  happens  in  nutrition,  efpecially  in 
that  of  fucking  children,  that  a  fingle  aliment,  as  milk,  affords,  befides 
various  excrements,  fuch  as  the  groffer  feces  of  the  guts,  and  the  more 
fluid  ones  of  the  bladder,  the  nofe,  the  cuticular  pores,  &c.  a  great  num« 
b^r  of  corpufcles  that  are  detained  and  affimilated  by  parts  of  different 
firuft.ures,  as  the  brain,  the  heart,  the  bones,  cJv..  fince,  otherwife,  thefe 
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parts  could  narer  be  fo  plentifully  nourifhed  by  thetn.  as  daily  to  iii-  MTbdicikb.' 
creafe  in  all  their  dimenfions.    And  feme  parts,  which  in  infants  are  L-^^/'^^W 
cartilaginous,  in  procefs  of  time  become  bony  j  a  change  not  probably 
referable  to  the  bare  exiccation,  by  the  native  heat  erf"  the  body,  in- 
creafing  with  age. 

2.  The  friendly  corpufcles  of  a  (pecJfic  medicine,  may  not  only 
confirm  the  good  ftate  of  a  determinate  part,  but  greatly  conduce  to 
reftore  it  to  a  found  condition,  when  it  is  diftemper'd  j  and  this  by 
two  or  three  different  means. 

And,  firft,  thofe  particles  may  difpx>fe  the  morbific  matter  to  be  more 
eafily  and  fafely  expeU'd  j  and  that  not  barely  as  they  may  impregnate 
the  whole  maft  of  blood,  and  fo  be  carried  by  it,  as  well  to  many 
other  parts,  as  to  that  we  now  confider  •,  but  as  their  particular  texture, 
motion,  &c.  may,  in  a  peculiar  manner,  refpeft  that  particular  modifi- 
cation, which  the  peccant  matter  acquires,  by  being  produced  or  har- 
boured in  that  determinate  part.  And  that  the  particular  ftrufture  of 
an  affefted  part,  may  very  much  diverfify  the  condition  of  a  morbific 
matter,  I  argue  from  hence,  that  phyficians  declare,  the  petrifying 
matter  bred  in  the  kidneys  of  a  perfon  fubjett  to  the  ftone,  to  be  reddifh 
or  yellowifh  •,  but  when  in  the  bladder,  white,  or  of  a  light  grey  \ 
and  the  ftones  generated  in  the  former  part,  to  be  more  friable,  or  of  a 
flighter  texture  than  thofe  that  have  their  origin  in  the  bladder  \  feme 
of  which  are  exceeding  hard,  efpecially  in  comparison  of  fuch  large 
ones  as  I  have  had  out  of  the  bladder,  or  gall,  of  lufty  animals.  The 
difpofition  then,  that  the  corpufcles  of  the  fpecific  may  give  the  blood, 
or  other  liquor  which  conveys  them,  to  aft  as  an  appropriated  men- 
ftruum,  upon  the  peculiarly  modify 'd  matter  that  obftrufts  or  difaffefts 
the  liver,  for  inftance,  may  enable  the  remedy  to  be  very  helpful  to  that 
part,  by  preparing  the  morbific  matter  for  expulfion.  But  it  may  alfo 
alfift  the  fame  part  in  another  capacity. 

For,  lecondly,  it  may  fo  work  upon  the  fibres,  and  ftable  portion  of 
the  part  affefted,  as  both  to  enable  and  excite  it  to  cet  rid  of  its  enemy  ; 
as  by  giving  firmnefs  and  ftrength  to  the  fibres  of  the  part,  by  contem- 
perating,  or  correfting  the  immoderate  heat,  coldnefs,  &c.  thereof  j  by 
mortifying  the  acid,  or  other  heterogeneous  particles,  that  are  lodged 
in  the  minute  intervals  of  it,  and,  perhaps,  even  in  the  pores  of  its 
fibres  ;  by  allaying  its  convulfions,  cramps,  or  other  inordinare  motions, 
that  hinder  it  from  performing  its  proper  funftions-,  and,  laftly,  by 
relaxing  or  widening  the  pores,  according  to  the  exigency  of  the  work 
to  be  performed.  And,  having  thus  prepared  the  matter  to  be  cxpell'd, 
and  difpofed  the  part  to  expel  it,  this  may  then  alfo  be  excited  to  its 
office,  by  the  lame  particles  irritating  the  fibres,  or  motive  organs,  or 
ftimulating  them,  to  disburden  the  matter  that  offends  it.  Thus  a 
very  fmall  dole  of  cantharides,  is  known  capable  of  making  the  blad- 
der forcibly  difcharge  it  felf  of  urine;  and  often  at  the  fame  time  tb 
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L^^^'J^S^^'^W  that  before  mdefted  k^ 

And  hence  we  m^y  anfwer  an  objefUoni  formerly  mentioned  again&i 
fpecific  medicines.    Foe  here  we  have  a  medicine,  tho'  a  dangerous  one^t 
whofe  corpufcles  are  fo  peculiarly  adapted  to  the  bladder,  and  urinary:^ 
organs,  that  tho' when  got  into  the  mafs  of  blood,.. they  are  carried 
by  ic  indrlcriftiinately.to  all  parts  of  the  body  -^  ,y^et  often,  without. mani-^ 
ftftly  difordering  the  reftj  thi^y  exceedingly   aflfeft   and  irritate   the: 
bladder  alone.    It  may  here  b*e  bbjefted,  that  the  firft  of  our  three; 
ways,  in  which  we  lay  a  particular  part  may.  be  affifted  by  a  fpecific, 
ftems  contrary  to  the  (econd  j  the  former  tending  to  corroborate,  and » 
the  latter  to  relax  and  irritate  it.    But  I  anfwer,  that  fince  the  pactt 
may  be  fpmetimes    in  a  natural,    and  fometimes    in  a  preter*natural . 
flate  i   in  the  former  a  medicine  will  deferve  to  be  calVd  appropriate, ». 
from  keeping  it  found,  which  is  moft  properly  done  by  ftrengrhening . 
it;   and  in  the  latter,  merit  the  title  of  a  fpecific^  becaule  it  helps  tOi 
reftore  it  to  a  ftate  of  foundnefs.    And,  again  j  tho'  to  etFeft  this  reco-, 
very,  'tis  often  very  expedient,  that  the  medicine  procure  an  evacuation 
of  lome  peccant  matter,  yet  that  evacuation  is  frequently  much  pro- 
moted and  facilitated,   by  ftrengthening  the  p^rt>.  fo,  as  to  enable  it- 
to  disburden  it  felf.    And  the  fame  medicine  may  contain  and  comma- 
nicate  to  the  blood,  corpufcles  of  .fuch  different  fliapes,  fizes,: motions,. 
(#T.  as  fucceflively  to  relieve  the  part  by  both  thefe  means..  Thus,  phy-. 
ficians  obferve,  that  rhubarb  not  only  purges  the  liver  of  choler,  by  its 
fine,    laxative .  parts, .  but   by   its  more  earthy,,  aftringent   corpufcles,. 
ftrengthens  the  tone  of  that  part.  '   I  might  add,  that,,  in  lome  cafes,, 
this  very  corroboration  of  a  diftemper'd  part  may  reflore  it  to  foundnefs; 
there  being  fome  difeafes  of  fuch  a  nature,  that  they  could  not  fubfiA- 
in  the  affefted  part,  unlefs  thro'  its  debility,    and  the  confequences 
thereof,  it  were  fubjeft  to  admit,  from  time  to  time,  frelh  recruits  of  s 
peccant  matter  to  foment  the  diforder.    And,  in  fuch  diftempers,  if 
the  ftrufture  and  tone  of  the  part  be  re-eftabliihed  by  t'he  operation  of- 
the  fpecific,  its  acquired  vigour  will  enable  it  to  refift  the  entrance  of 
new  fupplies  of  peccant  matter,  and  to  return  them  into  the  mafs  of 
blood,  to  be  thence  difcharged  by  the  common  Ihores  of  the  body. 
In  the  mean  time,  nature  will  be  able,  by  degrees,  to  1  ubdue,  diifipate, 
or  otherwife  difpofe  of  that  little  portion  of  morbific  matter  that  was 
lodgM  in  the  diftaled  part. 

We  have  not  hitherto  produced  any  example  of  the  peculiar  refpeflr- 
of  a  fpecific,  to  a  determinate,  difaffefled  part,  apparently  fo  incredible, 
as  that  a  heavy,  flony  fubflance,  being,  in  fmall  quantity,  taken  at  the 
mouth,  fhould  manifeflly  contribute  td  the  cure  of  a  broken  bone, 
in  the  extreme  parts  of  the  body;  yet,  not  to  urge  the  teftimony  of 
chymical  writers,  I  remember  acym/ww-phyfician,  who  was  famous  for/ 
great  cures,  related  wonders  of  that  flone  c^\]ed  OflcocoHay  efpecially  if 
improved  by  a  skilful  preparation,  which  he  communicated  to  me. 
^  But 
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But  without  preparation,  the  judicious  Hildanm  greatly"  commends  it,  Medicinp; 
upon   his   owu  obfervation,   for  y^ry  fuddenly    breeding  a  callus  in  L^'^y'^'W 
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jifpccific  may.have  its  ^fcH^  by  froAuchtg  in  the  mafs  of  blood  a  dlffofition  to  • 
enable  nature^  by  correEling^  exfeUing^  &€.  to  furmount  the  caufe  of  the  difeafe. 

Whoever  narrowly  confiders  the  praftice  of  the  moft  fuccefsful  modern 
phyficians,  will  find  that  their  prefcriptions  are,  in  general,  founded  upon 
a  fuppofition,  that  a  great  part  of  difeafes  deper.d  chiefly  upon  the 
vitiated  conftitution  of  the  blood,  and  their  cure  upon  reftoring  that 
fluid  to  a  found  ftate. 

,  Now  this  advantageous  change  of  the  blood  may  be  effefted  by  a- 
Ipecific,  feveral  ways ;  and,  particularly,  firft,  by  furnifhing  the  blood 
with  fome  fort  of  aftive  corpufcles,  neceffary  to  ferment  it^  or  excite 
an  ufeful  commotion,  or  agitation  therein.  I  do  not  here  defign  to 
examine,  whether  the  mafs  of  blood,  contained  within  the  veffels  of  a 
living  man,  is  capable  of  a  ftrifl:  and  proper  fermentation^  and  there- 
fore 1  have  employed  the  word  commotion,  for  fuch  as  diflike  the  other. 
But  as  fermentation  is  become  a  general  term,  I  fliall  not  fcruple  to 
ufe  it,  after  having  premifed,  that  becaufe  many  modern  phyficians, 
efpecially  fince  the  learned  Dr.  ^F/^&'s  notions  came  to  be  in  requeft, 
have  fuppoled.  fevers  and  agues  to  confift  in  vitious  fermentations  of 
the  blood  ^  to  diftinguifli  the  fermentation  I  here  mean^  from  theirs,  I  ^ 
call  itufeful. 

Since,  probably,  then,  there  is  offen  a  vitious  fermentation  of  the 
blood,  there  may  alfo  fometimes  be  a  want  of  fermentation,  or  a  certain 
fluggifhnefs  i  upon  whole  accounti  either  the  brisk,  inteftine  agitation, . 
that  fluid  ought  to  have  in  healthful  perlbns,  or  a  due  quicknefs  of 
circulation  is  wanting  ;  upon  which  fluggifh  ftate  of  the  blood,  if  it 
prove  obftinate  and  lafting,  feveral  diftempers  are  ulually  confequent.  , 
T**here  are,  indeed,  various  medicines,  fuch  as  aromatics  and  fpirituous 
liquors,    diftilled    from   fermented  vegetables,   fometimes  fuccefsfuUy 
employed  to  correft  this  dull  difpofition  of  the  blood  j  but  as  thefe . 
prove  very  hot,  there  will  be  leveral  conftitut^'oiis,  and  particular  cir- 
cumftances   wherein  they   may  do  more  harm    by  their  immoderace 
heat,  than  good  by  their  fpirituofity.     Beflde^,  the  fluggifhnels  of  the 
blood   may    fometimes   proceed    from   caufes,   that  tnis  Ibrt  of  hot 
medicines  will  not  correft.     I  remember,  that  having  moderately  dry'd 
and  powder'd  a  parcel   of  human  blood,   a   vinous  fpirit  totally  in- . 
flammable,  would  not  in  many  hours  make  afolutionof  ir,  or  draw  a 
red  tinfture  from  it  •,  but  a  well  reftified  urinous  fpirit  grew  red  upon 
ic,  inJefs  than  the  tenth,  or  perhaps  the  twentieth  part  of  that  time. 
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Mbdicike.  a  fpecific  medicine  may,  therefore,  abound  in  corpufcles  of  (uch  ai 
^  J  nature,  as,  without  dangeroufly  heating  the  blood,  to  diflblve  thoie 
,.'  particles  that  render  it  vifcid,  ropy,  or  Ipiritlefs  \  and  alfo,  by  enliven- 
ing the  whole  mafs,  and  putting  it  into  a  more  brisk  and  kindly  agita* 
tion,  thereby  fit  it  to  throw  olf  fuch  heterogeneous  parts,  or  recrements, 
as  were  blended  with  it  before  j  whence  'twill  again  freely  pafs  along 
the  finer  velTels  of  the  body. 

That  a  fpecific  may  perform  this,  will  be  more  eafily  allowed,  after 
confidering  that,  the  generality  of  phyficians  acknowledge,  there  arc 
ieveral  cordials,  fbme  of  which  they  ftile  temperate,  and  others  cold : 
and 'tis  very  poffible,  that  the  corpufcles,  which  render  the  blood  thick 
and  fluggifli,  may  not  be  of  a  cold  nature,  but  of  a  hot  •,  and  therefore 
may  have  their  effefts  rather  promoted  than  deftroyed  by  hot  reme- 
dies. Thus,  as  we  formerly  faid,  if  to  the  white  of  an  egg  you  put  a 
certain  proportion  of  well  reftified  fpirit  of  wine-,  inftead  of  deltroy- 
ing  the  vifcolity  of  the  liquor,  it  will  curdle  a  good  part  of  it,  and 
thereby  produce  a  body  far  more  remote  from  riiinnefs  and  fluidity  than 
it  was  before.  And  I  remember  I  once  made  afluggifh  vegetable  liquor, 
which  prefently,  by  the  addition  of  a  little  fpirit  of  wine,  became  fur- 
prizingly  vifcous  and  ropy. 

2.  Another  means,  whereby  a  fpecific  may  befriend  the  mafs  of 
blood  is,  by  giving  it  the  wanted  dilatation  or  tenuity.  This  lecond  way, 
-indeed,  is  of  kin  to  the  firft,  but  different  from  it-,  becaufe  in  that 
the  thing  principally  confidered  was,  the  fermentation  or  agitation  of 
the  bloody  but  this  chiefly  refpefts  the  confiftence  of  it;  a  particu- 
lar of  great  importance  to  health:  for  if  the  blood  be  too  thick,  as 
often  happens,  it  cannot  pafs  fo  freely  and  readily  as  it  ought,  thro' 
the  capillary  vefTels;  which  thence  become  gradually  obftrurt-d,  and 
^he  circulation  retarded.  And,  on  the  other  fide,  if  the  bloo/  be  too 
til!  J,  and  elpecially  if  too  vehemently  agitated,  "tis  apt  to  make  its  way 
out  of  thevelTels,  and  produce  hemorrhages,  or  other  b:.<  I  rlT?f l  ♦,  that 
ufually  attend  the  extravafation  of  the  blood",  wh-c'i  ha^^praing  in 
to  warm  a  place  as  a  living  human  body,  that  fluid  in  very  apt  to 
putrefy,  and  thereby  produce  irapoftumes,  and  f^veial  dangerous 
Symptoms. 

>Jow  a  fpecific  medicine  may  remedy  this   faulty  confiftence   of  the 
blood,    by  furnifhing  it  with  corpufcles,  fitted  by  their  figure,  bulk, 
-  motion,  cfr.  to  difable  thofe  that  make    .^e  blood  crofs  \  or  elfe  to  cut 
or  divide  the  parts  of  the  blood  it  felf,  and  io  difpofe  them  to  a  greater 
iiuidity.     It  may  alfo  produce  in  it  fuch  pore*',  as  will  give  admi/fion 
*  to  the  fubtile  etherial  matter,  that  abounds  in  the  atmofphere,  whereby 
the  blood  may  be  rarificd.     And,  on  the  other  hand,  when  the  blood 
is  too  thin,  as  not  only  fome  difeales,  but  fome  medicines  too,  efpe- 
cially  aloes,  often  make  it;  a  fpecific  may  reduce  it  to  a  good  confift- 
ence, either  by  furnifhing  it  with  corpufcles,  apt  to  combine  with  the 
fttiive  ones,   that  did  too  much   attenuate  it  before  j    or  by  helping' 

nature 
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nature  to  expel  thofe  bufy  particles  by  infenfible  tranfpiration,  or  fbrneMBBtciNF^ 
other  eafy  way.  L^^/"""^^ 

3,  There  is  yet  another  manner  wherein  a  fpecific  may  conduce  to 
reftify  the  ftate  of  the  blood  j  and  that  is  by  fo  working  on  the  heart, 
as  to  make  it  advantageoufly  regulate  the  tranfmiflion  of  that  fluid 
thro'  it.  , 

That  a  fpecific  may  pecuKarly  befriend  a  particular  part,  and  con- 
fequently  the  heart,  is  granted  \yf  the  generality  of  phyficians,  who 
think  themfelves  pc^Ieffed  of  many  cordials,  as  they  call  them  ;  and 
we  have  already  ihewn  it  poffible :  'tis,  therefore,  allowable  to  fuppofe, 
that  the  parts  of  a  fpecific  may  either  difTolve  Ibme  particles  they 
meet  with  in  the  heart,  by  which  that  noble  vifcus  is,  by  irritation, 
or  otherwife,  difturbed  in  the  regularity  of  its  dilatations  and  con- 
traftions ;  or  fo  corroborate  the  fibres,  or  moving  organs  of  it,  as  to 
difpofe  it  to  moderate  the  circulation  of  the  blood  that  palfcs  thro' 
it  in  the  moft  advantageous  manner.  And  that  the  difpofitioii  of  the 
heart,  even  when  men  have  no  fenfe  of  it  in  the  part  it  felf,  may  be 
of  moment  as  to  health  and  ficknefs,  appears  credible  \  fince  a  living 
human  body,  is  not  a  mere  lump  of  fleih,  bones,  &c.  but  an  exquifitely 
well-contrived  machine,  whole  parts  are  eafily  let  on  work  by  proper, 
tho'  very  minute  agents  j  and  by  their  aftion  upon  one  another,  perform 
far  greater  things,  than  can  be  expefted  from  the  bare  energy  of  the 
agents  that  firft  put  them  into  motion  :  whence,  the  difpofition  of  the 
heart  being,  tho' perhaps  infenlibly,  changed,  it  may  produce  a  remark- 
able alteration  in  the  motions  of  the  blood,  and  its  palllige  thrx)'  that 
part,  in  point  of  quantity,  celerity,  or  both. 

How  much  this  change  in  the  circulation  may,  in  many  cafes,  con- 
duce to  ficknefs  or  recovery,  will  partly  appear  by  the  effeils  of 
vehement,  or  durable  poflions  of  the  mind.  Thus  'tis  obferved,  that  in  a 
deep  forrow,  which,  in  a  manner,  ftraitens  the  paflages  of  the  heart,  . 
the  blood  is  too  fparingly  dilpenled,  and  the  enlivening  fpirits  are  not 
generated  in  fufficient  plenty.  The  blood  is  hereby,  alio,  fo  difpirited 
as,  in  thefe  parts  of  Evrofty  to  difpofe  the  body  to  the  Icurvy,  which 
either  produces  or  irritates  leveral  other  difeales.  Thus,  again,  the 
paflion  of  ihame  often  fuddenly  alters  the  motion  of  the  blood,  and 
makes  it  Iwell  the  little  velfels  that  lie  under  the  cuticula  of  the  face, 
and  fometimes  other  parts.  The  like  eiFeft  I  have  ieen  produced  by 
a  great  and  fudden  joy.  And  tho'  its  oppofite  paflion,  grief,  has  been 
ufually  obferved  to  deaden  the  appetite  to  meat;  yet  fo  much  depends 
upon  a  regular  tranfmiifion  of  the  bloqd,  that  joy  has  been  found  in  ^, 
feveral  perfoiis,  and  I  have  known  an  eminent  inftance  of  it,  very 
muchtoleffen  hunger:  which  effeft  M.  ^/e/Cir/fj  inpenioufly  attempts 
to  account  for,  from  the  varied  dilatation  and  motions  of  the  heart. 
And  itfeems  not  aWurd,  that  the  Uk^*  motions  may  be  caus'd  by  the 
corpulcles  of  a  fpecinc  medicine,  which,  by  affeftinc;  the  fibres  of  the 
li^art,  after  the  manner  of  joy,  may  produce  ia  it  fuck  amicable  dila- 
tations 
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Medicine,  tatfons  and  contraaions,  as  flow  from  the  agreeable. paffital  And^y^fhSt 
\^y^^/^%^J'  favours  this  conjedlurc,  a  lady  of  my  acquaintance  has  .complained  to 
^mc,  that  the  fcent  of  perfumed  •  gloves  makes  the -blood  lly  to  her 
face,  and  long  continue  to  tinge  it,  in  the  nature  of  a  blufli. 

In  this  manner, then,  a  fpecific^  by  peculiarly  affeftingtheiieart,  may 
greatly  contribute  to  introduce,  or  re-eftablilh,  a  healthy  crafis  in  thiff 
blood  i  which,  being  tlius  reiHfied  aiid  invigorated,  may  both  befriend 
the  body  in  general,  and  conduce  to  remove  fbme  particular  difeafe% 
by  ftreiigthenir.g,  and,  perhaps  too,  exciting  the  particular  part,  in 
which  the  peccant  matter  refides,  to  fubdue  or  expel  as  much  of  it  as 
it  already  harbours,  and  to  refift  the  acceifion  of  more.  And  the 
blood  being  thus  brought  to  a  good  fiate,  and  the  folid  parts  corrobo- 
rated, the  fpecific  that  produces  thefe  efFefts,  may  be  faid  to  cuN* 
fome.  particular  difeafes,  which  only  continue  by  being  frequently  fup- 
.ply'd  with  vitilHis  matter  from  the  blood  in  its  circulation* 
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'  ^  Jpecific  remedy  may  unite  its  particles  rvith  thofe  of  the  'peccant  matter^  Offd 
thereby  conjlitute  Come  different  fubftancCy  to  be  eaftly  thrown  cff^  or  fafetf 
continued  in  the  body* 

This  I  take  to  be  one  of  the  moft  proper  and  genuine  methods  of 
operation  in  fpecific  medicines  \  becaule  an  effeil  is  here  produced,  ei- 
ther without  the  afliftance,  or  beyond  the  mere  power  ot  the  manifeft 
qualities  of  the  remedy,  and  a  cure,  or  relief,  ufually  obtained  with- 
out violence,  torture,  or  dilbrder. 

This  manner  of  working  in  a  fpecific  medicine,  is  of  near  affinity 
With  one  or  two  of  thofe  formerly  mention'd  •,  but  different  from  them 
in  feme  particulars,  as  •will  appear  hereafter.  Sometimes,  when  a 
certain  kind  of  acid  has  impregnated  the  blood,  or  lodg'd  it  felf 
in  fbnie  (olid  part  of  the  body,  the  corpufcles  of  a  fpecific  may, 
without  any  fenfible  conflift,  be  fo  qualified,  as  to  make  coalitions  with 
tlie  particles  of  the  peccant  acid-,  and,  with  them,  conftitute  little 
concretions,  which,  differing  from  the  minute  parts  of  the  acid,  either 
in  bulk,  figure,  IbliJity,  ftitfnefs,  motion,  or  in  two,  or  more  ot  thele- 
liiay  become  quite  of  another  nature,  and  much  more  innocent  than 
the  acia  It  feU,  before  it  was  thus  correiled.  We  are  furiiiflied  with 
w  notable  illuftration  hereof,  by  digefting  Jqua  fortis  with  an  equal,  or 
double  weiu.ht  ot'  infl::mmable  fpirit  •,  "  for,  by  this  means,  1  found 
•  that  lukihly  acid  l:quor  fo  chang'd,  as  not  to  retain  any  lenfible  cor- 
lofivcMels  •,  and  to  exchange  its  piercing  Icent,  and  great  acidity,  for  an 
ii.olicnfjve,  pkalant  fmell,  ai:d  a  grateful,  and  a^ualjy  fweetiih  taft, 
WhicJi  brings  into  my  mind  the  practice  of  a  prefident  of  the  famous 
college  at  Londnj^  wlio,  as  h^'mfelf  told  me,  uled  to  relieve  a  patient 
of  very  great  qu.ility,    of  nephritic  torments,  by  giving  her  a  large 
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dofe  of  an  inflammable  Ipirit.    But  fpirit  of  wine,  by  its  effefls  upon  M^edicinib. 
feveral  other  acid  menftrua,    wherewith  1  mixM  and  digefted  it,   ap-  L*^/""^ 
pears  not  to  work  upon  them  uniformly,  as  they  are  all  of  them  acids^ 
but  ditferently,    according  to  the  nature  and  proportion  of  the  acid 
corpufcles,  with  which  the  vinous  fpirits  aflbciate. 

And  to  fliew,  that  this  change  and  contemperation  of  the  menftruurt, 
by  the  fpirit  of  wine,  is  produc'd  rather  by  a  peculiar  fitnefs  of  the 
convening  corpufcles  of  both,  than  by  the  contrariety  that  the  vinous 
fpirit  has  to  the  Aquafortisy  as  an  acid  j  I  fliall  add,  that  pure  ft>5rit  of 
wine,  mix'd  in  a  due  proportion  with  highly  reftified  fpirit  of  urine^  • 
will  greatly  abate  its  cauftic  property,  and  with  it  compofe  a  fait  much 
more  moderate  than  the  fpirit  \  and  which,  being  fublimed,  or  rathet 
reduced  into  a  liquor,  affords  an  excellent  mixture,  in  fome  fevers  and 
other  difeafes  as  a  medicine  :  and,  with  a  fmall  skilful  alteration,  it  is  of 
great  ufe  in  many  chymical  experiments  as  a  menftruum. 

A  few  grains  of  the  glafs  of  antimony,  made  without  addition,  being 
taken  inwardly,  will  vehemently  both  vomit  and  purge  ^  and  tho'  wine, 
if  well  impregnated  with  its  corpufcles,  proves  a  violent  emetic  and 
cathartic;  yet  if  fpirit  of  vinegar,  that  is,  of  degenerated  wine,,  be, 
for  a  competent  time,  digefted  upon  the  glafs  finely  powderM,  and 
when  the  liquor  is  fiifficiently  impregnated  with  the  particles  thereof,  , 

abftrafted  from  it,  there  will  thence  arife  a  multitude  of  minute  con- 
cretions, of  which  many  grains  may  be  given,  without  ordinarily 
provoking  either  vomit  or  flool.  All  mortifications,  therefore,  ufefulljr 
made  by  medicines,  need  not  be  of  acids;  fince  we  here  (ee,  that 
acids  themfelves  may  prove  correftoi's:  and,  perhaps,  it  is  by  fuch 
kind  of  combination,  that  fome  poifons  are  fubdued.  I  fufpeft  that  it 
may  as  probably  be  upon  this  account,  as  upon  any  hitherto  offered, 
ti^at  a  man,  flung  with  a  Icorpion,  is  cured  by  crufh'ng  the  animal 
upon  the  hurt  •,  as  an  acquaintance  of  mine  told  me  he  tryM  upon 
himfelf;  and  a  virtuofb  upon  a  foldier,  with  good  fuccefs.  And, 
confidering  what  a  multitude  and  variety  of  figures,  may  fit  fuch  par- 
ticular corpufcles  to  make  coalitions,  very  different  from  both  the 
component  part?,  ,it  feems  probable,  that  in  a  patient's  body  there  may 
be  made  between  the  corpufcles  of  the  peccant  matter,  and  thofe  ot* 
a  medicine,  fuch  ufeful  combinations,  as  to  produce  concretions  inno- 
cent or  beneficial. 

When  a  pnrticle  of  peccant  matter  comes  to  be  afTociated  with  one 
of  a  fpecific  medicine,  that  combination  may  alter  it  for  the  better, 
not  only  by  changing  its  magnitude  and  figure,  but  alfo  by  increafing 
or  lefiening  its  ftiffnefs  and  folidity,  and  giving  a  new  modification  to 
ics  motion ;  as  will  eafily  appear  from  a  little  attention  to  the  natural 
co'ifeqiiences  of  the  coalitions  of  bodies. 

I  mitjht  fhew,  ex  ahndantly  tliat  the  fmall  concretions  made  by  the 
union  of  fome  morbific,  with  fome  medicinal  corpulcles,  may  not  o:ily 
become  innocent,  but  fometimes  beneficial,  by  what  happens  to  common 
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Mbdicihb.  fublimate,  from  a  farther  preparation  j  for  tho'this  be  a  fubfiance  f(^ 
^^?%r%^  highly  corrofive  and  mifchievous,   that  a  few  grains  of  it  will  kiU  a 

man  \  yet  by  making  a  coalefcence,  with  lefs  than  its  weight  of  quick* 
filver,  which  is  a  body  infipid  and  fcentlels,  the  corrouve  matter  is 
thereby  fo  alcer'd  and  tamed,  as  to  be  turned  into  a  kind  of  white, 
taftlefs  earth,  call'd  Mercurim  dulcis  j  which,  if  skilfully  prepared,  and 
given  m  the  quantity  of  many  grains,  is  not  only  innocent,  but  a  very 
good  medicine  \  and  that,  perhaps,  in  more  cafes  than  phyliciaoa  ar^ 
generally  aware  of. 

And  this  may  afford  us  a  probable  argument,  to  ihew,  that,  not- 
withfianding  all  the  digefiions  and  changes  a  fpecific  medicine  under* 
goes  in  its  pafTage  thro'  the  body,  it  may  fiill  pro^  falutary,  when 
ft  arrives  at  the  part  it  ihould  relieve.  For,  tho'  the  corpufcles  of 
the  medicine  fhould  be  confiderably  chung'd  by  the  way,  yet 'cis  poffible 
they  may,  by  that  very  alteration,  be  made  medicinal  •,  fiiice  they  may 
thus  be  qualified,  when  they  arrive  at  the  part  aife£ted,  to  combine 
themfelves  flri^lly  with  fome  corpui^les,  whether  morbific  or  others, 
that  they  find  there  *,  and  with  them  compofe  new  concretions,  of  a 
nature  very  friendly  to  the  patient.  Something  analogous  to  this  we 
may  obferve  in  afparagus,  which  being  eaten,  aliords  flore  of  particles, 
that,  mixing  with  tho&  they  meet  with  in  the  kidneys,  or  the  bladder, 
produce  a  new  odour,  very  dif&reot  both  from  that  of  m^ve  urine, 
and  from  that  of  the  plant.  Thus,  alfo,  if  good  turpentine  be  takea 
by  the  mouth,  'tis  known,  that,  arriving  at  the  kidneys  and  bladder, 
it  will  mix  its  minute  parts  with  thofe  it  meets  with  there  ^  whence 
emerge  corpufcles,  that  give  the  urine  a  very  different  fcent,  from  that 
of  either  of  the  liquors;  for  it  often  has  a  fragrancy  like  violets. 

Before  I  conclude  this  fub)efl:,  it  feems  proper  to  take  notice  of  a 
difficulty,  that  may,  in  general,  be  ob)efled,  to  what  has  been  hitherto 
deliver'd.  It  might  be  faid,  that  my  arguments  and  explanations  all 
along  fuppofe  the  fpecifics  to  be  taken  at  the  mouth  •,  while  'tis 
known,  that  many  external  remedies  are  reckon'd  among  fpecifics,  which, 
perhaps,  do  but  barely  touch  the  body,  as  is  the  cale  m  amulets, 
rings,  &c.  But,  we  may  take  notice,  that  the  confidence  with  which 
many  phyficians  rejeft,  and  fome  of  them  deride  external  fpecifics, 
feems  built  upon  this,  that  the  medicine  cannot  get  iiito  the  body  \ 
or,  that  in  cafe  it  fhould  have  fome  part  of  it  fubtile  enough  to  gain 
admittance,  that  part  muft  be  too  fmill  and  inconfiderable,  to  produce 
any  fuch  great  change,  as  is  necefTary  to  the  expulfipn  of  peccant 
humours,  and  the  conquering  of  a  difeafe. 

In  anfvver  to  the  former  ol  thefe  fufpicions  •,  *tis  certain,  that  the- 
human  skin,  tho'  it  feems  an  entire  continued  body,  is  really  perforated 
'  with  a  great  multitude,  ?^nd,  perhaps  variety  of  little  outlets,  which 
we  call  pores;  many  whereof  are  vifible  by  good  microfcopes,  even 
in  the  skin  of  dend  animals*,  and  others  are  maaifeflly  inferred  from 
fchq  uunidrous  little  drops  that  cover  thg.  whole  furface  of  it,  at  the 
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flrfi:  eruption  of  fweat.  And  that  ttefe  little  perforations  may  prove  McmciNi* 
iulets  to  the  finer  particles  of  medicines,  externally  applyM^  appears 
probable  from  (everal  phenomena.  Thus  water  trill  loak  thro^  the 
pores  of  a  fine  bladder,  and  difiblve  la  It  of  tartar,  or  white  liigar, 
contained  in  it.  And  1  have  prepared  a  certain  liquor,  whofe  fumes, 
tho'  not  agitated  by  heat,  would  quickly  penetrate  feveral  membranes 
of  dead  animals,  and  manifeftly  work  on  metalline  bodies  wrapt  up  in 
them.  'Tis  a  known  thing,  that  quick^filrer,  outwardly  applied  in 
ointments,  girdles,  c^.  will  get  in  at  the  pores  of  the  skin,  and  invade 
the  internal  parts  of  the  body  \  and  remain  there  longer,  and,  per- 
haps, operate  more  than  the  phy&ian  defired.  And,  when  once  the 
effluvia  of  theie  external  remedies  have  gained  admittance  at  the 
ciiticular  pores,  'tis  not  difficult  to  conceive  how  they  may  proceed 
further :  for  underneath  the  cuticula,  and  clofe  to  it,  there  are  fo 
great  a  multitude  of  oapiHary  veflels,  that  you  can  icarce  thruft  a 
Imall  pin  into  any  part,  but  the  point  will  meet  with  and  tear  fbme  of 
them  ^  as  appears  by  a  imall  drop  of  blood,  that  will  iifue  out  at  the 
little  orifice  thus  made.  To  which  inftance  many  others  might  be  added, 
to  ihew  the  multitude,  and  branchii^s  of  the  capillary  veflels,  that 
lie  immediately  below  the  skin,  and,  for  the  moft  pstrt,  carry  blood, 
tho'  fome  of  them  may  contain  other  juices,  and  difcharge  their  re* 
crements  by  fweat,  or  infenfible  tranipiration.  Kow,  thele  fine  capillary 
veffels,  having  their  cavities  immediately  continued  with  larger,  and, 
by  their  means,  with  greater  fiill,  which  are  branches  of  the  largefl: 
of  all,  the  corpuicles  of  the  medicine,  once  got  into  the  capillary, 
may  have  an  eafy  pafikge  into  the  branches  of  the  principal  veins  ; 
and  fo,  by  virtue  of  the  circulation,  come  to  be  quickly  mingled  with 
themafs  of  blood,  and  thence  conveyed  to  all  the  parts  of  the  body. 
Thus  it  has  been  often  obferved,  that  arfenical  amulets,  worn  upon 
the  breaft,  tho'  they  fcarce  touched  the  skin  of  that  parr,  produced 
terrible  diforders  in  the  heart,  and  ieveral  dangerous  fymptoms  in 
other  parts  of  the  body.  And,  'tis  recorded  by  credible  authors,  that 
cantharides,  tho'  only  held  in  the  hand,  or  carried  in  the  pocket, 
have  tranfmitted  their  effluvia  as  far  as  the  bladder,  and  there  occa- 
fioned  great  pain,  and  other  pernicious  efFe£ts. 

To  the  fecond  objeftion  againfl  fpeciRc  remedies,  that  if  their  efflu- 
via could  get  entrance  into  the  body,  thefe  are  not  efficacious  enough 
to  have  any  confiderable  effeft  upon  any  internal  difeafe  j  I  oblerve, 
firft,  that  the  number  of  the  corpuicles  which  pafs  from  the  outward 
medicine  into  the  body,  may  be  far  greater,  and,  therefore,  more  con- 
fiderable, than  moft  men  are  apt  to  think.  This  may  be  rendered 
probable,  by  the  great  multitudes  of  odorous,  and,  confequently,  iew^ 
fible  expirations,  that  are  continually  emitted,  for  a  very  long  time 
together,  by  ambergreafe,  musk,  civet,  and  much  more  by  skilful  com- 
pofitions  of  them.  And,  that  alio  fubtile  effluvia,  even  without  the 
afliflance  of  heat,  may  quickly  penetrate  membranes  fo  plentifully, 
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Mbdicike.  as  to  aft  on  folid  bodies  contained  therein^  I  have  experimentally  feen^ 
i,fi(^W'%J  and  made  appear  to  others. 

Secondly,  that  the  corpufcles  of  a  medicine  may  retain  their  nature 
and  power  of  operation,  notwithflanding  their  being  drained  thro'  the 
skin.  For  mercury  is  often  found  in  the  form  of  quick-iilver,  in  the 
dead  bodies  of  Ibme  men,  who  had  been  frequently  anointed  with  mer- 
curial unguents.  And,  by  this  means,  a  patient  may  be  as  violently 
iaiivated,  as  if  he  had  fwallowed  mercurial  medicines.  Thus  I  have 
frequently  obierved,  that  a  little  opium,  mixed  up  with  other  in- 
gredients for  a  plaiAer,  would,  by  outward  application,  take  off  the 
acute  pains  of  remoter  internal  parts. 

And,  laftly,  that  the  corpufcles  of  a  fpecific  may,  on  leveral  occa*- 
fions,  aft  more  powerfully,  by  getting  in  at  the  pores  of  the  skin, 
than  if  the  remedy  had  been  taken  at  the  mouth ;  becaufe  its  par- 
ticles might,  in  the  latter  way,  be  divided,  or  greatly  alterM,  by  the 
ferment  of  the  fiomach,  by  their  filtration  in  the  inteftines,  and 
their  long  and  winding  paflage  thro^  them  and  the  lymphadufts,  before 
they  arrive  at  the  heart,  to  be  mingled  with  the  bloody  whilft  the 
corpufcles  of  an  external  fpecific,  prefently  after  the)r  are  paft  the 
skin,  get  into  the  contiguous  capillaries,  and  thence  preiently  pals  into 
the  fluidS)  unalterM.  Whence  it  appears,  that  thole  phyficians  are 
much  miftaken,  who  think  a  topical  medicine  can^  at  beft,  only  relieve 
the  part  it  is  apply'd  to. 

And,  what  is  more  extraordinary,  bodies,  outwardly  apply'd,  may 
prove  fpecifics  for  feme  difeafes,  for  which,  by  the  bare  know- 
ledge of  their  eifefts,  when  taken  in  at  the  mouth,  they  might  feem 
,not  fuited.  Thus  camphire  fwallowed,  i?,  Jn  the  dole  of  a  very 
lew  geaiiiSy  a  great  heater  of  the  blood;  and,  in  fome  countries, 
<?xi;Qllkl  by  phyficians  lin  particular  kinds  of  ill-conditioned  fevers  ;  yet 
It  is  outwardly  apply'd  to  take  off  thofe  redneffes  of  the  face,  that 
are  thought  to  proceed  from  a  heat  of  blood,  and  ufed  in  ointments 
agaii:fl  burns.  Thus,  Ipirit  of  wine,  which  tho'fbhot  when  drunk,  is 
a  very  good  remedy  in  burns  ^  efpccially  if  the  part  be  early  moiflfiCd 
-tjierewith.  Brejil,  that  is  counted  fb  moderate  and  well-temper'd  au 
a!iiriCi;t  when  eaten,  has,  if  chewM  and  outwardly  apply'd,  ccnfider- 
itble  virtues  \\\  leveral  external  difbrders.  And  I  kiio^v  an  ancient  and 
experienced  phyfician,  v^ho  ufes  to  purge  fuch  children  as  will  not 
eafily  be  brought  to  Iwallow  medicines,  by  api'lyirg  IcincthirG:  to 
their  navel.%  that  does  not  olfend  thera  by  its  colour,  fiTicll,  or  uripinir*. 
Aiid  this  himlelf,  v\orQ  tlian  once,  ccntels'd  to  me,  is  but  an  ordinmy 
ii';:m«.'nr,  v/iiich  moli:  mc:i,  and  I  among  others,  iiave  iV.-q.iei.tiy  t.kc  i, 
•irjprepar'd. 

'Twere  eafy  to  mention  a  threat  many  cxtcrr.al  frec':l:p,  fro.m  tlic 
v/ritings  of  phvfiria'.is •  hnt  I  purpolcly  fbrl-^iT  ir,  be.'-i.:!'^,  to  ipenk 
freely,  1  fuipei}-  that  mrft  of  tl.ole  rcme-lie^,  *'.v)' (£.-?  tiv  cxtoll'd, 
licive  been  but  little  e.xamj;:^d.  by  the  pcrioi.s  WiiU  d-^livei*  tlve-r.  Ard 
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it  may  fuffice  for  my  preftnt  purpofe,  to  alledge  a  few  inflances,  that  Medicinb.'. 
have  been  recommended  to  me  either  by  my  own  experience,  or  that  LxJ^*V*'^J 
of  feme  friends. 

I  h'ved  in  the  fame  houfe  with  a  learned  and  judicious  perfbn,  who, 
being  fubjefl:  to  paralytic  fits,  and  to  be  frequently  tortur  d  by  violent 
cramps,  was  ulually,  on  a  fudden,  relieved,   by  wearing,    or  handling 
the  tooth  of  a  true  hippopotamus,  or  river-horfe.    And  he  affirmed 
to  me,  that  upon  leaving  otf  the  ule  of  it  for  any  confiderable  time, 
either  out  of  curiofity,  or  to  fatisfy  fome  friend,  the  fits  would  return,, 
with  violence,  upon  him.    I  remember  alfo,  that  having  my  felf  been, 
for  fome  years,  frequently  fubjeft  to  cramps,  and  complaining  of  it  to 
a  phyfician  who  had  travelled  into  cold  countries ;  he*told  me,  that 
he  had  brought  home  with  him  fome  rings,  made  of  the  true  elk's 
hoof,   from  a  place   where  thofe  animals  are  ufually  employed  •,    and 
that  with  thefe  he  had  cured  many  of  the  cramp :   one  of  them  he 
prefented  me  to  make  trial  ?vith  \  which  I  the  more  willingly  accepted, 
becaufe  he  afTured  me,  that  feveral  of  them,  fold  for  genuine,  were 
either  counterfeit,  or  of  no  efficacy.    And,  tho'  I  did  not  find,  that  if 
the  cramp  feized  me  in  the  calf  of  the  leg,  the  ring  would   much 
relieve  me  •,  yet  when  the  fits  were  but  moderate,  and  in  other  parts, . 
efpecially  the  hands,  1  found  my  felf  easM  fo  often,  and  fo  fudderly, 
that  I  was  at  firft  furprized  at  it ;  and  ufed  to  have  the  remedy  laid, 
every  night,  by  my  bed-fide,  to  be  ready  upon  occafion.  And  wh^t  leemed 
ftrange,  I  feveral  times  found,    when   the  cramp  feized  my  foot,   or 
my  toes,  the  pain  was  quickly  removed,  tho' 1  only  apply*d  the  ring  to  . 
my  finger. 

An  eminent  phyfician,  difcourfing  with  me  concerning  a  patient  of " 
his,  that  was  fubjeft  to  a  noftumal  hwontlnemia  vrina  ^  I  told  him  of 
nn  empyrical  remedy,  and  which, ac leafJ,  feemed  fafe,  tho'it  fhould not 
prove  efFetVual  ^  and  it  was  only  a  fimple  animal  fubflance,  to  be  worn 
in  a  farfenetbag,  next  the  skin  •,  for  which  the  phyfician  long  after- 
wards gave  me  thanks,^  and  told  me,  he  was  furprized  at  the  efFeft 
thereof;  but  t-hat  he  oblerved, .  when  the  patient  had  worn  if,  tin 
probnbly  the  virtue  began  to  decay,  that  is,  till  its  effluvia  were  almoft  : 
i'pent,  he  found  occafion  for  a  frefh  remedy. 

I  do  not  affirm  that  thefe  appenfa,  any  more  than  other  reTnevli??<^, 
wilJ  always  fucceed*,  and  I  think  one  may  afliign  fome  probable 
reafons  for  the  want  of  uniformity  in  their  elFefls.  But  for  mv  pre- 
fent  argument  ir  fuffices,  thnt  they  fometimes  fuccced  •,  fince  that  is 
c;::ouG;h  to  fhe'v  it  poffible,  that  outward  mediciijcs  may  operate  upoii 
inuTird  dfftempers.  ] 

A  youi'j,  lady  wnscuredof  a  hrce  tumour  in  her  neck,  fup^j-osM  to 
b?  fcropliulou'?,  hy  barely  applying  to  it  th.eha;xl  of  a  man,  wh.o  ciicxi 
of  a  ti  'Toriiin^dife^fe,  till  ilie  iclt  the  coidnels  thercrf  pf^nctn^^c  to  r}:o 
innerm'^ft  pnrrs  of  the  fwellir^  •,  the  operation  beijicr  repeated  r.iore  thm 
occe- wirilfl  the  corps  continued  fweet*.  This  m^thcd.W'as  adviled  !>«/ 
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Mbbicinc.  one  of  the  moft  candid  and  skilful  phyficians  of  the  Umiim  colk|(^ 
^^^^Cf^'s/^j  who  gave  me  this  relation,  and  ihewed  me  a  very  noble  prelent,  whadi 

he  received  for  his  advice.  This  remedy  is  mentione!!  bv  Hdtmm^ 
4indlong  before  him,  by  PUny-^  thoMts virtue  generally  ieemd  tohave 
been  disbelieved,  or  forgotten,  till  Francifsm  Vlmm  took  notice  of  'a 
cafe  very  like  the  prefent  ^  affirming,  that  by  this  remedy  alone,  after 
others  had  been  fruitlefly  employed,  he  knew  a  noble  virgin  to  have 
been  perfeflly  cured. 

I  was,  one  fummer,  obnoxious  to  frequent  bleedings  at  the  xiole,  fiir 

which  I  fometimes  uled  one  remedy,  and  fometimes  another  \  and,  for 

the  moft  part,  with  good,  tho'  not  with  fudden  luccefs.    But  falling 

once  into  a  fit,  the  violence  whereof  alarm'd  me,  1  relblved  to  try  an 

unufual  remedy,  the  true  mofs  of  a  dead  man's  skull  \  which  had  been 

lent  as  a  prefent  out  of  Ireland^  where  it  is  more  efieemed  than  elle« 

where :  this  remedy  I  did  not  employ  in  the  ufual  manner,  by  puttii^ 

it  up  my  noftrils }  but,  notwithftanding  the  brisknefs  of  my  hemorrhage 

try'd,  whether  the  medicine  would  produce  its  ef&&  by  being  only 

held  in  my  hand ;   by  which  means  1  found,  to  the  furprize  of  tM 

by-ftanders,  that  the  blood  fpeedily  AoppM :  nor  have  I  been  troublod 

with  it  fince  that  time.    But  this  is  far  lefs  ft  range,  than  what  was 

affirmed  to  have  happened  to  one  of  the  moft  eminent  members  of  the 

royal  fociety  *,  who,  being  of  a  very  fanguine  complexion,  found  himlelf 

fo  violently  ai&ded  by  the  mofs  of  a  human  skull,  that  fometimes, 

when  he  was  let  blood,  if,  for  curiofity  fake,  he  held  a  quantity  of  this 

mofs  in  his  hand,  the  blood  would  ceafe  running  till  he  laid  it  afide. 

This  was  not  only  folemnly  averr'd  to  me  by  himfelt,  but  confirmed 

by  his  ingenious  phyfician,  with  both  whom  I  had  a  particular  acquain* 

tance  ^  other  wife  I  fhould  have  thought  the  thing  fcarce  credible,  unlefs 

imagination,  a  faculty  very  ftrong  in  chat  gentleman,  contributed  to  the 

ftrange  efEeft  of  the  remedy. 

The  external  fpecifics  hitherto  mentioned,  are  afforded  by  ve^tables 
and  animals  \  which,  being  bodies  of  a  flight  texture,  may  beluppofed 
to  have  their  parts  more  volatile  j  I  fliall,  therefore,  produce  two  or 
three  examples  from  the  mineral  kingdom  ;  the  fubjeds  whereof  are 
generally  thought  indifpoled  to  emit  effluvia. 

I  knew  a  phyfician,  who  enjoyed  a  good  ftate  of  health,  except 
that  afcer  a  few  hours  fleep,  he  waked  in  the  night  with  great  terrors, 
fallowed,  for  a  long  time,  by  violent  and  frightful  palpitations  of  the 
heart.  To  remove  this  diforder,'he  try'd  all  that  his  art  fuggefte^ 
but  without  fuccels :  happening  afterwards  to  mention  his  cale  in  a 
company  of  mercliants  ;  one  of  them  told  him,  he  might  eafily  find 
jelicf,  from  a  remedy  that  had  been  found  efficacious,  both  upon  him- 
felf  and  others.  This  he  faid  was  to  take  fiat  and  Imooth  cornelian 
iio'ie?,  fuch  as  tliey  bring  for  rings  from  the  Edft-Indlesy  and  to  few 
eii^Jit  or  ten  of  tliem  to  a  piece  of  fcarlet  cloth,  or  Hanel,  to  be  hung 
about  his  neck  j  fo  thit  they  immediately  touch  the  skin  over  againft 

the 
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the  heart  an4  mouth  of  the  ilomach.  Thefe  the  phyfician  procured.  Medicine.. 
and,  in  no  long  time  after,  receiv'd  great  benefit  therefrom  j  io  that  ^^^^•''^W' 
he,  at  length,  thought,  he  might  fecurely  leave  off  the  uie  of  thefe 
fiones,  which  h^  did  once  or  twice  \  but  finding  the  diftemper  to  re- 
turn each  time,  within  a  very  few  weeks  after  fuch  a  difule  j  he  re-^ 
Iblv'd  to  keep  them  always  on  *,  as  he  had  long  fuccelsfuUy  done,, 
when  he  told  me  this  ftory.  And  to  convince  me  of  the  reality  here- 
of, he  prefented  me  with  fbme  of  the  like  cornelians.  But  having  not 
yet  had  an  opportunity  to  make  ufe  of  them,  I  ihall  not  conclude 
that  the  remedy  will  always  fucceed ;  but  that  *tis,  at  leafl,  pofQbl^ 
fuch  an  external  remedy  may  be  very  effectual. 

I  fufpeA  that  thofe,  who  firft  made  ufe  ot  this  remedy,  had  the 
hint  from  what  Gdtn  lays  of  the  jafper  \  a  flone,  wherein  we  obferve 
various  colours  9  I  my  lelf  having  feeq  mixtures  of  red  therein,  almof): 
as  deep  as  that  of  cornelians.  Of  this  flone,  Galen  relates,  that  ringa 
were  Ibmetimes  made,  with  a  fiery  dragon  engraven  thereon,  and 
recommended  as  very  friendly  to  the  ftomach,  being  apply'd  to  the 
mouth  of  it.  And  tho',  with  fafety,  he  omitted  the  fculpture,  he* 
yet  approves  of  the  fiones,  upon  his  own  frequent  experience,  where- 
in he  apply'd  them,  almoft  in  the  manner  of  our  cornelians. 

I  lately  mention'd  the  efficacy  of  a  cramp-ring,  upon  the  Genm  ntr^ 
vofum^  but  it  feems  more  flrange,  that  a  flone-ring,  worn  on  the  finger, , 
fhall  be  able  to  affeft  the  mals   of  blood,    and  particularly  that  de-  ^ 

prav'd  portion  of  it,  which  nature  fends  to  the  hemorrhoidal  veins  ; 
yet  the  experienced  Monardcs^  having  defcrib'd  the  blood- floue,  that  is 
brought  from  Nev^Spairr,  and  reprefented  it  as  a  jaijper,  not  only  com- 
mends it  againfl  hemorrhages,  when  apply'd  to  the  bleeding  part,  but 
adds,  "  that  he  has  leen  ibme  cured  of  the.  hemorrhoidal  flux,  hy 
**  conflantly  wearing  upon  their  finger,  rings  made  of  this  flone"  ^  and 
the  fame  he  declares  of  the  menfirual  flux.  That  fome  kinds  of  the 
Lapis  Nephriticm  are  of  great  virtue,  we  have  the  teftimony  of  the 
judicious  Boetitiiy  and  the  learned  Johannes  de  Laet^  whole  prailes  of  ic 
are  confirmed  by  Monardcs  and  others.  But  no  author,  that  I  have  met 
with,  fpeaks  more  home  to  our  purpofe,  than  a  confiderable  merchant 
of  Lciffcy  whole  extraordinary  oblervations  are  recorded  by*,  the  very 
learned  Vntzcrusy  who,  among  other  remarkable  particulars,  declares,  , 
the  merchant  aflirm'd  to.  him,  that  by  wearing  this  ftone,  Jot  ibme  - 
days,  in  a  nephretic  cafe,  the  calculous  matter,  was  fo  powerfully 
thrown  off,  that  a  multitude  of  fmall  grains  of  fand  were  expelTd  at  the  *  -^  y 

corners  of  his  eyes.     And  the  like  effeft  he  had  oftea  obferv'd  of  that 
remedy  in  feveral  other  perfoi:s.    The  merchant  adds,  that  by  wear- 
ing the  fame  ftone,  his  wife,. who Avas  troubled  with  a  great  catarrh,  , 
found  i:  confiderable  ciithartic-,  io  that,the  firfl  day,ilie  was  therebypuri^'d  : 
fourtee.i  or  fifteen  times-,  the  next,  nine  or  ten  urnes  ;  and  aferwarJ?, 
had  her  body  kept  very  open  by  its  means:    and  that  he  found  this^ 
Sojie  ogerate.aa  a, purge,  tho'  not  fo . ftrong[y , . upra  himielf. . 

Thui: 
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Mbdicinb.     Thus  then,  from  a  bare  confideration  of  the  fubjeft,  have  I  &ewn 
Jifome  of  the  principal  ways,  by  which,  I  conceive,  fpecific  medicines 
may  cure  difeafes,  or,  at  leaft,  much  letfen  them.    But  I  am  far  from 
^denying,  that  there  may  be  many  others,  whereby  the  fame  effe^ 
may  be  produced. 

And,  as  I  did  not  pretend,  that  a  fpecific  medicine,  or  nature,  by 
"means  thereof,  commonly  etfetls  a  cure  by  any  one  of  the  particular 
ways  propos'd,  exclufive  of  the  reft^  but  rather  think,  that  two  or 
more  of  them  may  (bmetimes  concur  to  the  effed  ^  fo  neither  did  I 
propofeto  explain  their  particular  ways  of  working;  but  only  toihev 
them  in  general.  Nor  do  I,  laftly,  affert,  that  the  means  I  have  pitch'd 
Aipon  are  the  true  and  genuine  ones,  by  which  the  medicine  afts, 
but  propofe  a  polfible  one,  by  which  it  may  aft  ;  fo  that  I  only  of- 
fer my  explanation?,  as  poflible,  or  not  improbable ;  which  is  fulEcient 
to  anlwer  my  defign  in  proving  the  notion  of  Ipecific  remedies,  agree* 
able  to  mechanical  philolbphy. 


SECT.    II. 

f  •  "^'W*  uTi^f  CJ  ^  N  C  E/   fpecific    medicines  muft,   to  delerve  that   name,   be  very 
fmple  tneM-   iJ  efficacious,  yet  are,  for  the  moft  part,  either  iimple,  or  very  littte 
tjncs  recpm*    compounded  •,  what  we  have  delivered  concerning  them,  affords  me  a 
mttnded.  proper  occafion  to  invite  tlie  fliculty  of  phyfic,  to  the  ufe  of  fuch  re- 

medies, as  are  either  fimple  \  or,  when  compofitions  are  nece({ary,  to 
employ  no  more  ingredients  than  are  abfolutely  neceffary  to  anlwer 
the  indications. 

This  Ibrt  of  fimple,  or  lightly  compounded  remedies,  I  am  induced 

to  prefer  to  thole  crowded  compofitions,    wherein  men  feem  to  have 

aimed  at  conquering  difeafes  by  the  multitude  of  their  ingredients  j 

and  this  for  feveral  reafbns.     But,  before  I  produce  them,    1  deflre  the 

advantage?,    here  afcribM  to  fimple  medicines   over   others,    may  be 

underftood  rot  in  an  abfolute,  and  indefinite  lenfe,  but  Ceteris  paribw. 

Tr^mthead*      Fii^^j   then,    it  is  much  eafier  to  forefee  the  operation  of  a  fimple, 

^vantage  of     tl/dn  of  a  vcry  compounded  medicine  ^   fo  that  phyficians  may  proceed 

firrfccing their  more  iecurelv  in  einployinp;  the  former  than  the  latter.     And,  indeed, 

.4i»**  if  I  dvO  TiOt;  greatly  miftake,    we    often  prefume    too   much  upon  our 

I  own    abilities,    in    (bppofir.g  we  know    before-hand   what   will   be  the 

t]'-5?!iu:cs  ni'id  effe/AS  of  a  mixture  of  many  irigredier.ts  of  different  na- 
tures; fince  feveral  bodies,  by  compofition,  and  tl:e  change  of  tex- 
ture coiiibnuent  rhereon,  receive  great  and  unexpected  alterations. 
Sc'vcra!  mnuileft  iifla-ces  of  this  truth,  may  be  met  with  in  colours, 
whore  what  is  produced  bv  the  mixture  of  bodies,  appears  quite  dif- 
/  Icrciit  iVom  thiil  of  ^wy  of  the  ingredients  employM.     As  when  a  blue 

lolu- 
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fblution  of  copper,   made  in  fpirit  of  urine,   produces  with  fyrup  ofMBDiciNB.* 
violets,  which  is  alio  blue,  a  fair  green.  L-^^'^^^W 

Thus,  aUb,  having  put  together  fome  tinfture  of  iron,  made  with 
good  fpirit  of  vinegar,  and  a  volatile  tintture  of  i'ulphur  j  from  acon- 
fiifion  of  thefe,  two  very  red  liquors,  there  immediately  arofe  a  very 
dark,  and  almoft  inky  mixture,  that  retained  norednefs  at  all. 

The  like  remarkable  changes  I  have  feveral  times  produced,  by  mix- 
tures, in  feveral  other  qualities  of  bodies,  befides  their  colour,  as  in 
their  odours,  tafts,  &c.  And  why  fuch  alterations  may  not  be  alfo 
effefted  by  compofition  in  fome  medicinal  qualities  of  bodies,  I  cannot 
fee.  Quick-filver,  inwardly  taken,  ufually  caufes  either  no  evacuation, 
crone  at  the  mouth  ;  but  if  dilTolved  in  fpirit  of  nitre,  and  precipitated 
with  fea-falt,  it  yields  a  white  precipitate  •,  which  being  edulcorated^ 
and  warily  given  in  a  juft  dofe,  feldom  fails  to  work,  not  by  faliva- 
tion,  but  by  ftool.  On  the  other  hand,  glals  of  antimony,  whereoi^ 
a  very  few  grains,  given  in  fubftance,  prove  violently  cathartic  and 
emetic ;  yet,  being  dilfolved  in  fpirit  of  vinegar,  will  not  ufually  either 
vomit  or  purge ;  tho^  the  menftruura  be  drawn  from  it,  and  the  glals 
given  in  a  larger  dofe  than  when  pure  and  unmixed. 

And  tho*  by  fluxing  crude  antimony  with  nitre  and  tartar,  as  in  thd 
ordinary  way  of  making  Croctu  tnetattorumy  there  is  produced  a  medicine 
fo  very  emetic  and  cathartic,  that  an  ounce,  or  lefs,  of  the  wine,  where- 
in it  has  been  infufed,  tho'  without  fenfibly  lofing  its  weight,  will  operate 
iirongly,  both  upwards  and  downwards.    Yet  I  have  known  fome  per-  ,  \ 

fons,  who  would,  without  fcruple,  take  feveral  grains  of  crude  anti- 
mony, in  fubftance  j  and  one  particularly,  who  long  continued  the  ufe 
of  it,  without  being  vomited,  or  purged  thereby.  And  trials,  pur- 
pofely  made,  have  informed  me,   that  if^   inftead  of   falt-petre    and  • 

tartar,  antimony  be  prepared  with  well  dry'd  fea-falt,  and  a  little  fait 
of  tartar,  tho'  both  thefe  amount  not  to  above  halt  the  weight  of  the 
nitre  and  tartar  vulgarly  ufed^  yet  the  antimony  well  fluxed  with 
thefe  for  about  a«  hour,  is  thereby  fo  altered  and  corrected,  as  to 
afford  an  ufeful  medicine  \  of  which  may  be  given  from  twelve  grains 
to  half  a  dram,  or  more,  in  fubftance,  without  ordinarily  working 
either  by  vomit  or  ftool,  but  ufually  by  fweat,  and  fometimes  by  urine. 
Whence  we  fee,  that  antimony  may  be  either  made  a  more  dangerous 
or  a  more  friendly  medicine,  than  it  is  of  it  felf,  according  to  the  in- 
gredients wherewith  'tis  aflbciated ;  tho'  thefe  be  in  themfelves  innocent, 
and,  perhaps,  of  kin  to  one  another.  And  even  chymifts,  as  well  as 
other  prefcribers  of  remedies,  fometimes  add  to  a  fimple,  fuch  things 
as  rather  deprave,  than  improve  it.  Thus  one  of  their  great  patrons 
complains,  that  flower  of  fulphur,  by  being  fublimed  from  calcined 
vitriol,  &c.  under  pretence  of  purifying  and  fubtilizing  it,  really  acquires 
n  hurtful  corrofivenefs. 

2.  Another  advantage  of  fimple   medicines  is,  that,  ceteris  Yarihta^   Their JUtf^ 
they  are  more  fafc  th^n  compounds,  efpecially  if  the  patient  be  vale-  ^^^4^ 

V0L.IIL  Eeee  "'  tudinary. 
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j^viE  ):ciNE.  tudinary.    'Tis  too  frequent,  both  in  herbanfts  and  other  writers  on  the 
K^Xf^^^^'^j  Materia  medica^  to  give  us  rather  encomiums,  than  impartial  accounts, 

oF  the  fimples  they  treat  of.  Thus  they  enumerate  and  magnify  all 
the  virtues  they  have,  and  fometimes  more  than  they  have ;  withoat 
taking  notice  of  their  ill  qualities;  upon  whofe  account,  neverthelefs, 
they  may  be  inconvenient,  hurtful,  and  dangerous  to  fome  conltitutions : 
as,  in  particular  cafes,  feveral  perfumes,  tho'  very  grateful  and  re- 
frelhing  to  moft  men,  are  yet  very  hurtful  to  many  women,  and  eipe« 
cially  to  the  hyfterical.  I  have  known  the  fmell  of  musk  greatljr 
diibrder  an  eminent  perfbn,  tho'  otherwife  of  a  robuft  confiitution*  I 
have  alfo  known  feveral  perfbns  of  both  fexes,  very  much  offended 
by  the  fcent  of  rofes.  Wormwood,  tho'  for  many  purpofes  an  excellent 
plant,  has  been  fo  often  found  to  difaffeft  the  head  and  eyes^  that  I 
have,  for  fome  years,  forbore  it  my  felf,  for  fear  of  the  head-ach,  and 

'  forewarned  others  of  it  whofe  eyes  are  weak.    I  am  acquainted  with 

a  very  learned  phyfician,  who,  tho'  he  has  naturally  very  good 
eyes,  found,  upon  an  obftinate  trial,  that  the  plentiful  ufe  of  worm- 
wood, in  wine  and  beer,  fo  greatly  decayed  his  fight  by  degrees, 
that  at  length  he  could  not  read  a  gazette  without  fpeftacles ;  but 
by  barely  leaving  off  the  ufe  of  that  plant,  he  quickly  recovered 
the  vigour  of  his  eyes.  This  relation  I  had  from  himfelf,  foon  after 
the  thing  happened. 
And  I  queftion  not  that  we  might  find,  upon  ftrift  enquiry  into  the 

»   '  nature    of   fimples    and    medicines,    many   that   have   bad   qualities, 

u.iobferved  by  phyfical  authors.  I  have  more  than  once  foretold 
lome  hurt  that  patients  would  receive,  by  the  ufe  of  applauded  me- 
dicines, prefcribed  them  by  confiderable  men  •,  when,  upon  their  autho* 
rity,  my  warnings  were  neglefted,  and  the  ufe  of  the  remedies  unhappily 
perfifted  in.  I  once  faw  in  the  hands  of  a  learned  traveller,  an  Arabic 
manufcript,  about  the  Materia  medica^  the  method  whereof  feemed 
more  accurate  than  any  thing  I  had  met  with  on  that  fubjeft.  For 
the  author  had  been  fo  wary,  that,  after  the  columns  wherein  he 
taught  the  virtues,  dofes,  &€.  of  every  drug,  he  had  a  diftinft  one 
for  its  bad  qualities,  with  the  conftitutions  and  difeafes,  wherein  the 
ule  of  it  might  be  dangerous  or  inconvenient.  I  think  it,  therefore, 
reafonable  to  fufpefV,  that,  where  a  great  many  ingredients  are  blended 
into  a  fingle  medicine,  one  or  other  of  them  may  have  diilerent  ope- 
rations from  thofe  defigned  by  the  phyfician  •,  and,  by  awakening  fc.me- 
fleeping  ferment,  produce  a  new  diftemper,  or  excite  and  aftuare  fome 
other  hoftile  matter,  that  lay  quiet  before,  and  which  would  have  been 
gradually  fubdued  by  nature,  had  it  not  been  unieafonably  rouzed> 
and  afTifled  by  fome  ingredient,  that,  perhaps,  was,  without  any  reafon, 
added  to  the  medicine.  I  have  had  ib  many  unwelcome  proofs  of  this 
in  my  felf,  that  it  engages  me  the  more,  to  caution  others  ag^inft  the  like 

^■^^^  ii-conve.iience, 

' /\      **  3.  Another 
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3.  Another  benefit  accruing  from   the  u(e  of  fimple  medicines,  i5,MEDiciNE^ 
that  thereby  the   patient  may,   without    burdening  his  flomach,   or  ^^^^^O^'?. 
mufeating  the  remedy,  take  a  larger  dofe  thereof,  or  of  that  ingredient,  r^^^ZltitZi^ 
wlierein   the  virtue  chiefly    refides-     Phyficians   are  often  obliged  to"'"^^ 
ftint   themfelves   in   the  dofe  of  a  medicine,   for  fear  of  difguliing 
the  patient,  or  opprefGng  his  flomach.     Mow  when  there  are  many 
things  heap'd  together  in  a  moderate  dofe  of  a  compounded  medicine, 
the  fuperfluous,  or  lefs  efficacious  ingredients,  mufl:  neceflarily  take  up 
a  confiderable  part  of  that  determinate  dofe  •,  and,  confequently,  leave 
proportionably  lefs  of  the  more  appropriated,    or  ufeful  ingredients 
therein. 

To  fay,  that  all  the  ingredients  crowded  into  a  great  compofition, 
are  proper,  and  conduce  to  the  fame  purpofe,  is,  I  doubt,  not  always 
true. 

If  a  baker,  to  make  the  beft  bread  he  can,  for  a  perfbn  of  a  weak 
flomach,  fliould,  to  wheat  flower,  add  the  meal  of  rye,  barley,  and 
oats  ^  tho'  all  thefe  ingredients  be  good  and  nourifliing,  and  each  of 
them  u(ed  to  make  bread,  yet  nobody  would  take  him  for  a  skilful 
baker  ;  and  but  few  prefer  this  compounded  bread,  to  that  more 
Ample  fort  made  of  wheat  alone.  So  to  make  good  gun-powder,  a 
skilful  man  would  not,  to  falt-petre,  brimftone,  and  charcoal,  add  wax, 
rofin,  and  camphire  \  tho'  thefe  are  very  inflammable  fubftances  as  well 
as  fulphur.    And  thus   to  prepare  a  cordial-water,   whereof  a  fmall 

Juantity  were  to  be  given  to  a  fainting  perfon,  you  would  not,  with 
pirit  of  wine,  or  brandy,   mix  mead,  cyder,  &c.  tho'  each  of  thefe 
be  a  fpirituous  liquor. 

Gum  arabic  is  prelcribed  in  ftveral  compofitions,  as  proper  to  miti- 
gate the  fliarpnefs  of  urine  •,  but,  by  reafon  ot  the  quantity  of  the 
other  ingredients,  wherewith  'tis  ufually  mix'd  and  clogg'd,  no  more 
than  a  fmall  proportion  of  it  comes  to  a  dole  •,  wherefore,  leaving 
out  all  other  things,  I  have  given  a  dram,  or  more  of  it,  at  once^ 
in  powder,  mix'd  with  fome  convenient  vehicle,  and  found  very 
confiderable  effefts  from  it.  And  I  remember,  that  a  gentleman  of 
great  note,  coming  to  bid  me  farewel  before  he  entred  upon  a  trouble- 
fome  journey,  to  fome  mineral  waters,  for  a  very  painful  fliarpneft 
of  urine  i^  I  knowing  the  cafe  to  be  neither  venereal,  nor  from  the 
ftone  in  the  bladder,  defired  him,  before  he  went,  to  make  ufe  of 
this  powder'd  gum,  once  or  twice  a  day  ^  by  which  means  he  thought 
himfelf  quite  cured,  and  forbore  profecuting  his  journey,  not  only  for 
that  year,  but  the  next.  Againft  the  chin-cough  in  children,  which 
often  fruflrates  the  endeavours  of  phyficians,  I  have  not  known  any 
magiflerial  compofition  lb  effeSual,  as  the  fimple  juice  of  penny- royal, 
a  little  fweetned  with  fugar-candy  ;  and  given  from  time  to  time  in 
the  quantity  of  a  child's  fpoonfiil.  There  are  many  and  obvious 
examples  of  the  great  efficacy  of  fb  fimple  a  remedy  as  affes  milk, 
wliich  yet,  in  fome  cafes,   I  think  inferior  to  that  of  goats,  if  taken 

£  e  e  e  2  v^ 
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Medicine,  in  a  fufficient  quantity,    and  for  a  competent  time.     There  are  alfb 
S^^^^^^'^W  many  inftances  of  dangerous  and  fiubborn  difeafes,  that  have    beea 

cured  by  common  cows  milk,  when  drunk  very  plentifully,  and  for  a 
Jong  time  together.  Perhaps,  it  is  no  lels  remarkable,  that  in  a  few 
days  time,  diarrheas  and  dyfenteries  are  happily  and  eafily  cured,  as 
I  have  fometimes  known  them,  by  the  bare  ufe  of  fo  flight  a  remedy 
as  milk,  wherein,  whilft  it  is  gently  boiling,  an  equal  quantity  of  fair 
water  is  added,  little  by  little,  till  at  laft  there  remains  but  as  much 
liquor,  as  the  milk  alone  amounted  to  at  firft.  This  iimple  alimental 
medicine,  being  freely  ufed  for  common  drink,  has  been  very  frequently 
found  to  cure  different  kinds  of  fluxes,  even  in  Ireland^  where  they 
are  endemicah  I  have  formerly  recommended  Paronychia  folUs  rutaceis, 
againfl:  that  ftubbom  difeafe,  the  king's-evil ;  but  muft  not  here  omit 
a  notable  confirmation  of  the  utility  of  an  alterative  fimple,  given  in 
a  confiderable  quantity.  A  phyfician  whom  I  knew,  was  fent  for  to 
Br  fcrophulous  patient,  in  whole  throat  he  found  a  tumour  fo  large,, 
and  fj  unluckily  feated,  that  greatly  comprefling  the  cefophagus,  it 
rendered  deglutition  exceeding  di/Bcult  j  the  tumour  was  likewile  Co 
hard  and  flubborn,  as  not  to  be  dilcufs'd,  nor  brought  to  fuppuration  ;. 
whence  the  patient  was  put  in  imminent  danger  of  being  ftarv*d.  In. 
this  fl:rait,  the  phyfician  remembring  the  charafter  I  had  given  of 
whitlow-grafs,  fent  about  the  country  to  get  all  that  could  be  pro- 
cured ^  and  at  firft  gave  a  little  of  it,  in  the  form  of  infufion,  in  luch 
liquid  aliments  as  the  patient  was  able,  tho'  with  great  difficulty,  to 
get  down  :  and  having,  by  this  means,  after  fome  time,  gradually 
made  the  deglutition  more  eafy,  he  gave  the  remedy  in  greater  plenty, 
to  imbue  the  whole  mafs  of  blood,  and  juices  of  the  body,  with  the 
virtue  of  the  herb  ^  whereby  the  tumour  was  at  length  dif&lved,  and 
the  patient  fecured. 

And  tho'  I  might  here  enumerate  the  virtues  of  fome  other  fimple 
remedies,  plentifully  given,  I  flxall  rather  obfervje,  in  general,  that 
leveral  alterative  fimples  would,  doubtlefs,  be  found  for  more  effectual 
than  is  commonly  thought,  if  they  were  given  in  a  very  large  dole, 
and  continued  for  a  competent  time.  And^  probably,  many  phyficians 
would  not  be  fo  forward,  as  they  are,  to  re jeft  either  fpecific  or  fimple 
remedies,  if  they  allow'd  them-  as  fair  a  trial  as  their  own  pre«^ 
fcriptions",  fuch  as  the  officinal  chalybeates,  the  Spaw  or  Tunbridgr 
waters,  the  decoftions  of  guaiacumj  (^^.  which  they  often  give,  with 
many  intermediate  helps,  for  a  month,  or  fix  weeks,  or  fometimes  two 
months  together,  without  expefting  they  fliould  perform  the  cure  in 
a  few  days  time. 
^pj  ^r»».  4«  The  fourth  confideration,  that  recommends  the  ufe  of  fimple 
tabu,  medicines,  is,  that,  cateris  farihuu  they  are  more  eafily  procured  than 

compounds.  This  aflertion  needs  little  proof.  And,  where  feveral 
fimples  are  required,  one  or  more  of  them  may  often  prove  difficult, 
to  be  got  \  and  all  of  them  \\uU  fiill  be  trpublefome  to  form  into  a 

Qom-s 
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compofition.     How  ufeful  the  knowledge  of  parable  remedies  \s^  I  MiDiciNii 

need  not  here  endeavour  to  prove  \  but  ihall  add,  that  Ibme  medicines 

are  eafily  obtained,  without  reforting  to  the  ihops  of  apothecaries ;  fince 

thofe  of  artificers  are  often  furnilh'd  with  them.    Thus  among  malons^ 

and  bricklayers,  we  commonly  meet  with  quick-lime,  whole  bare  in- 

fufion,  in  common  water,  is,  of  it  fel^  an  excellent  medicine  in  feve« 

ral  cafes  \  and,  as  experience  has  taught  me,  may  be  made  the  bafis* 

of  feveral   good  remedies,   both  external  and  internal :    among  the 

latter  of  which,  may  be  reckon'd  an  ointment,  that  I  ufually  keep  by 

me,  againfl  burns,  made  only  by  beating  up  ftrong  lime  water,  with 

as  much  good  linleed  oil,   as  can  be  made  throughly  to  incorporate 

with  it  into  a  white  unguent. 

The  liiifeed  oil,    which  is  to  be  had   in   the  ihops  of  vamifliers 
and  painters,  exhibited,   alone,    in  a  large  dofe,    as  that  of  leveral 
ounces  at  a  time,    I  have  known  prove  very  ferviceable  in  breaking 
pleuritical  empyema's.     Simple  oil  of  turpentine  alfo,   that  may  be 
ufually  had  in  the  {ame  ihops,  is  a  noble  remedy  in  many  difeafes* 
And  1  have  receiv'd  great  thanks,  both  from  phyiicians  and  chirurgeons^ 
for  recommending  the  ufe  of  it  to  them  in  wounds  \  and,  particularly^ 
where  one  would  expeft  little  from  it,   in  the  ftanching  of  blood,  if 
it  be  feafonably  apply'd  very  hot  to  the  wounded  parts  \  whilft  it  alfa 
greatly  promotes  a  good  digefiion.    A  chirurgeon  to  a  great  monarchy 
and  one  of  the  moft  skilful  men  I  ever  met  with  of  his  profeflion,  con- 
fefs'd  to  me,  that  in  an  admir'd  cure,  which  he  performed  of  a  delperate 
gangrene,  in  an  eminent  perfbn,  very  aged,  and  almofl  bed-rid,  the  medi- 
cine he  afcrib'd  moft  to,  was  the  oil  we  were  fpeaking  of.    And  becaufo 
he,    and  others,  frequently  ufe  fpirit  of  wine,  with  good  fuccefs,  in 
gangrenes,  which  being  luppos'd  incapable  of  mixing  with  oil  of  tur- 
pentine,   I  thought  it  might  prove  of  fervice  to  practitioners,   to  be 
able  to  make  a  mixture  of  the  two,   that  might,  probably,    be  more- 
penetrant  than  the  one,  and  lefs  fugitive  than  the  other.    Such  a  mix- 
ture I  eafily  made,   by  digefting,   for  a  while,   and  ftrongly  ihaking, 
from  time  to  time,   about  equal  parts  of  good  oil  of  turpentine,  and^ 
throughly  dephlegm'd  Ipirit  of  wine,  till  by  imbibing,  or  dilfolving, 
great  fiore  of  the  oleaginous  parts,  the  liquor  obtaiii'd  a  yellow  colour  ^ . 
for  which  reafbn  I  call  it  the  tin^ure  of  oil  of  turpentine. 

There  is  another  fimple,  to  be  found  in  the  ihops  of  colour-fellers, 
which,  tho'  very  offenfive  to  the  taft,  and  Ibmewhat  dilagreeable  t»» 
the  itomach,  hath  a  very  great  anti-nephritic  virtue*  I  procured  it 
with  difficulty,  from  a  very  extraordinary  chymift,  who,  tho'  a  fparing- 
commender  of  remediies,  extolV'd  this,  as  the  beft  he  ever  met  wicli 
to  cure  the  ftoiie,  where  it  was  not  toa  big  to  pals, .  and  to  prevent 
the  increafe  of  it  where  it  wa?..  I  have  alfo  known  it  usM  glyfter-wile, 
with  very  good  fuccefs,  in  a  fit  of  that  difeafe  \  but  inwardly,  .1  had 
no  occafion  to  try  it,  except  upon  my  ftlf :  and  judging  it  innocent^, 
as  indeed  I  found  it  rather,  anodyne  than  .forcijig  j^  Ltook  it,  now  and 

then^ 
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Medincib.  then,  mixM  ^ih  oil  of  fureet  almonds,  to  allay  the  tail,  as  a  preler- 
\^//^^  ^j  vative  trom  the  gravel  j  for  which  purpofe,   I  thought  it  more  mani- 

feftly  effettual,  by  lelTening  either  the  bulk  of  the  grains,  or  the 
quantity  of  the  fand,  or  both,  than  any  of  the  remedies  I  had  ufed, 
with  the  lame  view,  for  leveral  years  before  j  yet  I  fcarce  took  a  quar- 
ter of  tJie  dofe,  prefcrib'd  by  the  perfon  who  communicated  the  me- 
dicine to  me.  His  order  was,  to  take,  from  time  to  time,  either  by 
it  felf,\or  in  fome  convenient  vehicle,  two  or  three  ounces  of  the  iiale 
exprelsM  oil  of  walnuts. 

Before  I  leave  the  fliops  of  tradefmen,  I  Ihall  take  notice  of  one  me- 
dicine more,  that  feems  to  have  been  firft  lodg'd  there,  and  from  thence 
tranflated  into  the  fliops  of  apothecaries.  The  medicine,  I  mean,  is 
Caflile  or  yetietUn  foap^  which  being  a  body,  abounding  with  alkaline 
fa  Its,  and  oleaginous  parts  well  combined,  invited  me  to  make  fbme 
experiments  with  it,  as  a  fubftance  applicable  to  phyfical  ufes.  As  to 
its  medicinal  virtues,  'tis  prevalent  againfi  the  jaundice  •,  for  which  pur- 
pofe,  as  I  have  been  inform'd,  'tis  in  great  requeft  among  fbme  skil- 
liil  men  in  Holland:^  and  experience  has  recommended  it  to  me  agaioft 
the  ftone  :  but  that  for  which  I  chiefly  prize  it,  is  its  virtue  in  cafe 
of  making  bloody  urine.  A  confiderable  merchant  of  Corky  in  IreloftJ^ 
being  afliifted  with  this  diftemper,  in  lb  violent  a  degree,  as  to  be 
thereby  unqualified  for  his  bufinefs  •,  I  adviled  him  to  fcrape  as 
much  Cafiile  loap  into  a  fpoon,  as  it  would  conveniently  hold,  without 
being  prefsM,  that  is,  near  a  dram  in  weight  j  and  having  fiU'd  the 
vacant  parr,  with  fome  convenient  vehicle,  to  fwallow  it,  and  wafli  it 
down  with  a  large  draught  of  the  fame  liquor ;  repeating  the  dole 
twice  or  thrice  a  day,  if  need  required.  The  manifeft  relief  he  found, 
by  this  feemingly  defpicable  medicine,  within  two  or  three  days,  in- 
vited him  to  continue  the  ufe  of  it  a  while  longer  j  by  which  means 
he  has  now,  for  fome  years  together,  liv'd  quite  free  from  his  diilem- 
per,  without  fcrupling  to  ride  on  horfeback  as  his  occafions  require. 
This  gentleman  farther  told  me,  he  had  adviled  the  fame  remedy 
to  leveral  others  in  the  like  cafe,  who  were,  iikewife,  happily  cured  by 
the  ufe  of  it. 
'jfnd  likely  5*  The  laft,  and  principal  reafon,  that  induces  me  to  wifli  phyficians 
toimpnvetbe  would  employ  fimple  remedies,  as  much  as  poflible,  is  its  being  one 
knowU^gc  of  of  the  likelicft  ways,  and,  perhaps,  abfolutely  neceffary,  to  promote 
\\d^^r^^^    the  praftical  knowledge  of  the  Materia  Mcdica\  for,  whilft  a  multitude 

of  incrrcdieiits  are  crowded,  or  confounded,  in  one  receipt,  'tis  almoft 
impoflible  to  kno^,  with  any  certainty,  to  which  of  the  fimples  the 
good  or  b:ul  effeft  of  the  remedy  is  to  be  afcrib'd  ^  or  whether  it  be 
nor  producM  by  a  power,  refulting  from  the  particular  qualities  of 
thrm  all,  united  under  o::e  temperament,  and  afVing,  conjointly,  as  a 
who'e.  So  that  by  this  method,  of  jumbling  fimples  into  compounds, 
I  i\'Q  nor  how,  in  many  ac^es,  men  will  be  able  to  difcover  the  true 
o'i:!':ij5  of  the  particular  bodies,    compriz'^d  in  the  Afateria  Mcdlca. 

On 
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On  the  otherhand,  when  a  phyfician  often  employs  a  fimp!e,  and  ob-  MfiDiciNff.* 
ferves  its  effetl ;  the  relief  or  prejudice  of  the  patient,  may  very  pro-  K^^^^S/^^^ 
bably,  if  not  with  medical  certainty,  be  afcrib'd  to  the  good  or  bad 
qfialicies  of  that  particular  remedy. 

And  this  difficulty,    of  difcerning  what   particular  ingredient  of  a 
very  compounded  medicine  helps,  or  hurts  a  patient,  is  much  increas'd 
to  thofe,  whoafFefl"  to  prefcribe  compofitions  of  compounds.    As  when 
nr^rVf-treacle,  which,  alone,  confifls  of  above  fixty  feveral  fimples,  mi- 
thridate,  and  the  like,  are  thrown,  as  fo  many  fingle  ingredients,  into  a 
medicine.    I  had  once  fome  thoughts  of  drawing  up  a  dilcourie  upon  the 
difficulties  of  the  medicinal  art,  and  had  provided  many  materials  for 
fuch  a  work,  which  I  afterwards  laid  afide,  for  fear  it  fliould  be  mif- 
cmploy'd,    to  the  prejudice  of  worthy  phylicians.     But,  among  the 
difficulties  that  then  occurred  to  me,  I  Ihall  mention  one,  viz.  that 
'tis  a  harder  work  than  moft  men  think,  to  difcover  fully  the  nature, 
or   the  good   and  bad  qualities,  in  reference  to  phyfic,   of  any  fingle 
plant,  or  other  fimple  of  the  Materia  medica.    For,  befides  the  great 
difference  that  there  may  be  in  plants  of  the  fame  denomination,  ac- 
cording to  the  climate,   the  (oil,  the  goodnefs  of  the  feeds  that  pro- 
duce it,  the  culture,  or  want  of  it,  the  time  of  the  year,  the  fealbn- 
ablenefs,  or  intemperature  of  the  weather,   the  time  and  manner  of 
gathering  and  keeping  it,  the  parts  of  it  that  are,  and  thofe  which  are 
not  made  ufe  of,  together  with  number lefs  other  circumflances ;  befides 
all  thefe,  I  fay,  the  unheeded  textures  of  parts,  that  are  thought  of  an 
uniform  nature,  and  the  length  of  time  during  which  they  have  been  . 
kept,  without  being  fuipeflred  to  be  fuperannuated,  &c.  may  fo  greatly 
vary  the  nature  of  a  plant,  that  I  have  fometimes,  almoft  in  a  trice, 
feen  a  notable  dilparity  in  the  parts  of  the  fame  frelh  leaf  of  a  com- 
mon herb.      And,    what  is  very  remarkable,  I  have  found,  by  trial 
purpofely  made,  that  fbme  feeds,  of  common  ufe  in  phyfic,  will,  by 
being  diftill'd  at  one  time  of  the  year,  afford  an  acid  fpirit,  or  liquor; 
but,  at  another  time  of  the  year,  tho'  diftill'd  the  fame  way,  without 
any  addition,  a  kind  of  urinous  one,  that  contains  a  volatile  fait;  which 
in  fmell,  taft,  and  (everal  operations,  appeared  to  have  a  great  affinity 
with  the  volatile  fait  of  urine,  or  that  of  hartihorn-    And,  indeed,  fo 
many  things  may  be  pertinently  propos'd   to  be  enquired  into,  with 
relation    to  any    particular  plant  made  ufe  of  by  phyficians,    that, 
perhaps,  they  would  be  lels  inclined  to  throw  numbers  of  them^  into 
one  compofition,   if  they  were  aware,  how  much  uleful  employment 
the  ditcovery  of  the  qualities  of  a  few  fingle  plants  would  afford  them. 
Yet,  without  knowing  the  properties  of  the  feparate  ingredients,  that  a 
phvfrian  prefcribes,  it  will  be  fcarce  poffible  for  him  to  know,  withr. 
fufficient  certainty,  how  the  medicine  made  up  of  them- will  be  qucV-  * 

lifted    and  operate.      And   I   the   lefs  fcruple  to  make  this  reflexion^  ^ 
becaufeC7/:/f;7.himfclf  iexjjrefly  afTerts,  that. "'tis  abfakitely;.impofiible 
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Medicine.  *'  to  u(e   a  compound  medicine   properly,   without  being   perfeftljr 
t^'^V^^j  ^^  acquainted  with  the  virtue  of  the  iimples  that  compole  it.'^ 

I  prefume  it  will  be  eafily  allowed,  chat  much  of  what  has  been 
faid  in  favour  of  fimple  medicines,  may  be  extended  to  many  of  the 
remedies  afforded  us  by  chymiftry.    For,  without  now  entering  into 
the  queftion,  whether  the  fpirits,  oils,  and  falts,  obtained  by  the  fire, 
are  principles  in  the  ftrift  fenfe  of  the  word  ^  it  will  (carce  be  doubted, 
that  the  fpirit,   the  oil,    or  the  fait   of  a  mixed  body,  chymically 
refblved,   is  fo  (lightly,   or  unequally  compofed,  that  the  ingredient 
whence  it  takes  its  name,  is  far  more  predominant  there,  than  when 
combined  with  others  in  the  entire  or  uncompounded  concrete.     And, 
that  fuch  fuppofed  principles,  or  medicines,   of  a  fimple  order,    will 
prove  very  efficacious,  may  be  jufily  argued  from  the  great  and  bene^ 
ficial  effe^s  of  oil  of  vitriol,  fpirit  of  urine  (a  medicine  of  great  ufe 
both  externally  and  internally)    fpirit  of  hartfliom,   fpirit  of  nitre, 
fpirit  of  wine,  and  oil  of  turpentine :  of  which  lafl  I  fnall  add,  that^ 
befides  the  virtues  already  afcribed  to  it,  whilfl  it  retains  its  iimpli- 
city,  it  may,  in  many  cafes,  be  employed  as  a  menflruum ;    and,  by 
being  combined  with  an  ingredient  or  two,  be  made  to  afford  various 
medicines  ;   which,  tho'  but  little  compounded,   are  of  great  virtue. 
For,  I  have  found  it  readily  difTolve  camphire,  maflic,  and  fbme  other 
gums,  of  which  balfams  may  be  made  \  and  others  may,  by  the  help  of  the 
fame  liquor,  be  obtained,  even  from  feveral  mineral  and  metalline  bodies. 
I  will  not  infifl:  on  fo  known  a  medicine  as  the  common  terebinthinate 
balfam  of  fulphur,    tho'  this  be  a  remedy,    which,  as  much  as  'tis 
peculiarly  extoll'd  for  difeafes  of  the  lungs,  has  virtues  unconfined  to 
the  diflempers  of  that  part ;    fince  both  I,  and  fbme  I  recommended 
it  to,  have  found,  it  very  effeftual,  outwardly  apply 'd,  in  troublefbme 
hemorrhoidal  pains   and  tumours:    and    experience    inclines    me   to 
think,  its  virtues  may  not  be  much  greater  in  pulmonic,  than  in  para- 
lytic diftempers  ^   in  the  latter  of  which   it  may  be    ufed  not  only 
outwardly,  but,  to  more  advantage,  inwardly,  and  that  in  a  pretty  large 
dole,  with  a  cephalic,  and,  in  fbme  cafes,   an  anti-fcorbutic  vehicle. 
But  I  fhall  rather  take  notice,  that,  perhaps,  it  will  be  found  worth 
while  to  try,  at  leafl  in  external  diforders,  the  ufe  of  feveral  tinftures, 
and  confequently  balfams,  that  may  be  obtained   by  the  help  of  oil 
of  turpentine,   from   fome  folid  mineral   bodies  ^    by  which    I    have 
found,  upon  trial,  this  liquor  may  be  tinged;  and  among  them,  I  fhall 
name,  befides  crude  zink,   crude  antimony,   and  even  crude  copper,  a 
noble  lubjeft,  antiraonial  cinnabar ;  from  whence,  tho'  I  could  draw  a 
fine  tinfture,  I  had  not  opportunity  to  make  trial  of  fo  promifing  a 
medicine. 
^Mt  ehymi"      ^,  And  as  for  fuch  other  medicines  as  are  not  made  by  bare  ana- 
^M^ltlTke  ^Y^^»  ^"^  ^y  fynthefis,   or  compofition  •,    tho'  1  think  an  experienced 
JhmpU.  chymifc  may,    in  many   cafes:,   with  lefs   uncertainty  than  a  Calenift^ 

forefee  what  quality  the  mixed  body  this  way  produced,  may  have  i 

yet 


specific  Kemedies    confide fd»  5^5 

yet   I    could   wiih,   that  chymifts  were  more  fparing  in  the  number  MedictnbJ 
of  the  ingredients  they  employ,   to  compofe  a  fingle  medicine.    For  U^^/■^J' 
moft  of  the  arguments  that  Ihew  the  advantage  of  fimple  remedies, 
are  alio  applicable  to  chymical  ones. 

In  many  ca(es,  preparations  skilfiitly  diverfifyed,  may  be  ufefully 
fubftituted  for  compofitionj  fince  one  body  dextroufly  expoled  to 
different  operations,  may  acquire  as  various,  or  as  conliderable  qualities, . 
as  would  accrue  to  it  by  the  addition  of  fuch  other  materials,  as  an 
ordinary  chymift  would,  in  all  probability,  alfociate  with  it.  Thus, 
not  to  mention  quick-filver,  antimony  alone,  or  alTociatei  with  one  or 
two  ingredients,  may  afford  a  variety  of  medicines,  capible  almoft  of 
furnilhing  a  (hop*  or,  at  leaft,  to  anfwer  the  phyfician's  intention, 
when  he  would  employ  an  emetic,  a  cathartic,  a  diaphoretic,  a  deob- 
ftruent,  a  diuretic,  a  bezoirdic,  or  cordial  medicine  ;  to  pafs  over  the 
other  remarkable  qualities  that  may  be  found  in  fome  antimoaial 
preparations. 

Again,  without  bringing  together  a  chaos,  or  any  great  number  of 
ingredients,  one  or  two  auxiliary  ones,  if  judicioufly  chofen,  and  skil- 
fully managed,   may    often  produce  more  efficacious  remedies,    than^ 
the  admirers   of  pompous   procelTes   would  expeft.      The  violently 
emetic,   and  purgative  virtue  of  glafs  of  antimony,  ^er  fe^  may  be,  as 
we  have  leen,  more  powerfully  correfted  by  mere  difkilled  vinegar,  than 
by  many  famous  ftomachic,    or   cordial  elixirs,   and  other  elaborate  • 
preparations.      And,   (bmetimes,  a  feemingly  improper  addition  may 
not  only  correft,    but   give  new  and  unexpefted  virtues   to  a  drug. 
Thus,  tho' corrofive  fublimate  be  a  very  perniciojs  and  fretting  mer- 
curial concrete,  yet  by  adding,  and  carefully  uniting  to  it,  an  equ^l 
weight  of  running  mercury,  there  is  thence,  by  fublimation,  obtained 
a  compound,  which,  in  skilful  hands,  may  be  ufefully  employed,  not 
only  in  fome  venereal  afFeftions,  but  in  leveral  other  difterapers.     And  . 
this    preparation,    call'd  Mercuritts  dulcisy    b^ing   carefully  made    and 
apply'd,  will  greatly  allay  even  the  Iharpnefs  both  of  fome  emptying 
medicines,  and  of  fome  peccant  humours.    I  remember,  I  had  an  op- 
pDrtunity   to  obferve  its  efficacy  in    a  ftubborn  dyfentery,    that  had  ' 
baffled  the  remedies  of  an  eminent  phyfi:ian.      But,  tho'  a  reflexion .: 
on  the  virtue  I  knew  this  medicine  to  have,   in   allaying   Iharp  hu- 
mours, and  refifting  putrefaftion,    might  juftly  give  me  a  favourable  • 
opinion  of  it  in  this  cale ;    yet  not  thinking  my  own  experience  fuffi- 
cient,  I  imparted  it  to  an  ancient  and  experienced  chirurgeon  of  the 
army,  who  frankly  con^efsM,  that  this  was  his  great  Arcamtmj  where- 
with he  had  cured  many   hundreds  of  foldiers  of  the  like  diftemper. 
But,  as  my  way  is  to  give  from  ^ight  to  fifteen  grains  of  it,  foV  a  dofe,  ^ 
made    up    with    a  little  rhubarb,,  or   other .  ingredient,   that  would 
make  it  work  once  or  twice;  (for  the  dyfentery  it  felf  helps  to  carry 
off  the  medicine)  he  made  it  up  with  fugar  and  the  mucilage  *of  gum- 
dragon,  into  lozesiges  J  each  whereof  might  contain  irom  near  afcniple 
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Mbdicihb.  to  h^K z  ArdLtn^  o{  the  Mercurius  dulcis :  and  of  thele  he  orderM  the  foU 

diers  to  take  one  at  a  time^  without  hindering  their  march  ^  only,  giving 
them  a  great  caution^  that  nothing  of  it  fliould  flick  between  their 
teeth,  or  in  their  throats. 

But  the  efficacy  of  this  iimple  preparation  of  mercury,  is  much 
inferior  to  that  more  fimple  one  of  gold,  made  after  the  fame  manner, 
in  two  ditferent  countries,  by  two  dextrous  phyficians,  both  pf  them 
my  acquaintance.  For,  tho'  I  had  been  long  prejudiced  (igaipfl  the 
pretended  Aurum  potabiUy  and  other  boafted  preparations  of  gbld,  for 
moft  of  which  I  have  Aill  no  great  efteem  ;  yet  I  law  fuch  extraordi- 
nary and  furprizing  effects  from  the  tinfture  of  gold  I  fpeak  of,  upon 
perfons  of  great  note,  with  whom  I  was  particularly  acquainted,  both 
before  they  fell  delperately  fick,  and  after  their  flrange  recovery; 
that  I  could  not  but  change  my  opinion  for  a  very  favourable  one,  as  to 
ibme  preparations  of  gold.  But  tho'  this  iimple  medicine  can  only  be 
made  in  fmall  quantities,  and  that  too  not  without  a  great  deal  of 
pains  and  time,  I  can  fpeak  thus  circumAantially  of  it,  becaufe  by  the 
kindnefs  of  the  artifts,  and  the  pains  I  had  beftowed  in  working  upon 
the  fame  fubje^l  they  u(e  for  their  menftruum,  I  Sb  far  knew, 
and  partly  faw  the  preparation  of  it,  as  to  apply  what  has  .been 
laid,  to  the  prefent  occafion.  There  is  here  but  a  fingle  ingredient 
aflbciated  to  the  gold,  and  that  comes  from  above,  and  is  reputed  one 
of  the  fimpleft  bodies  in  nature  ;  two  or  three  ounces  of  which  may 
be  taken  altogether  unprepared,  without  the  leaft  inconvenience.  Yet 
the  dofe  of  this  almoft  infipid  medicine,  that  was  given  to  an  old 
courtier  in  a  violent  apoplexy,  after  other  remedies  had  by  skilful  men 
been  ufed  in  vain,  was  but  fix  or  eight  drops. 

In  another  very  ancient  and  corpulent  perfon,  the  dofe  was  greater ; 
the  tinfture  being  then  more  unripe,  and  diluted :  but  the  gffett  was 
as  ludden,  tho'  the  patient  were  not  bled ;  and  tho'  there  was  not  iu 
either  of  thefe  cafes  any  remarkably  fenfible  evacuation  made.  The 
two  perfons  thus  recover'd  are  yet  alive.  The  fame  medicine,  a 
while  after,  faved  the  life  cf  another  gentleman,  whom  I  know,  that 
naving  Iain  above  two  and  twenty  days  fick  of  an  ill-conditioned  fever, 
was  condemned  by  three  phyficians  ^  one  whereof  told  me,  that  he 
could  not  out-live  the  next  morning;  yet,  upon  taking  of  a  large  dofe 
of  this  tintture,  he  was  prefently  relieved  •,  and  from  that  time  found 
a  fenfible  amendment,  and  afterwards  recover'd  his  health,  which  he 
now  enjoys,  tho'  he  was  then  reputed  to  be  fourfcore  years  old,  I  could 
relate  fome  other  odd  effefts  of  this  remedy ;  but  the  prefent  may 
fuffice  to  alleviate  a  prejudice  againft  medicines,  made  of  fo  fixed  and 
fuppofed  unalterable  a  metal  as  gold. 

Nor  is  this  the  only  medicine,  made  of  that  noble  body,  of  which 
I  have  known  very  remarkable  effects*  My  preparation  of  iilver, 
tho'  it  may  feem  but  flight,  has  proved  very  ef&£lual,  and  been 
much  uled  by  one  of  the  moft  eminent  phyficians  of  this  nation,  to 
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whom  I  recommended  it,  and  who  acknowledgM  to  me,  that  he  gave  Medici neJI 
it  to  patients,  of  very  high  quality,  tho'  diiguized,  to  avoid  alarmng  \j(^/^'%Ji: 
thofe  that  are  fearful  of  chymical  medicines.    And  iince  that,  I  gave 
it,  with  great  fliccefs,  to  a  lady,  who  was  hydropical,  and  judged  to 
be  dangeroufly  ill  i    and  the  cure  has  already,    for  Ibme  years,  held 
good.    But,  1  confefs,  that  I  look  upon  copper,  and  its  magifiery,  blue 
vitriol,  as  a  much  nobler  fubjeft  to  make  remedies  of,  than  filver,  or,, 
perhaps,  than  gold  it  felf.    And  if  I  were  to  make  phyfic  my  profeflion, 
there  is  no  metal,   which  I  ihould  fo  willingly  beAow  pains  upon,  as 
copper.    And  to  this  I  am  induced  by  the  excellent,  and  very  extraor- 
dinary effects  that  I  have  feen  of  fome  remedies,  which,  tho'  1  could 
never  learn   how  to  make,    I  knew  were  composed  of  that  metal,  or 
the  purified  vitriol  abounding  in  it*    And  for  appeafing  of  pains,  pro- 
duc'd  by  inveterate  diftempers,  the  laudanums,  and  other  preparations,, 
prefcrib'd,  and  prailed   by   phyficians,    feem  to  me,    becaule  of  the 
Aupor  they  induce,  and  fome  other  inconvenient  fymptoms,  far  infe- 
rior to  the  fulphureous  parts  of  skilfully  prepared  copper  \  thefe  being 
much  more  harmlels  and  friendly  anodynes.    And,   I  remember,  that 
an  empiric,   to  whom  I  communicated  a  very  uncertain  way  of  making 
a  kind  of  fulphur  of  vitriol  alone,    in  the  form  of  a  brick-colour-d 
powder,  came  purpolely  to  give  me  thanks  for  the  reputation  he  had 
gain'd  by  that  medicine.    Of  this,  the  firA  time,   he   had  the  good 
luck  to  make  it,  he  gave  four  or  five  grains  to  a  woman,  that  could 
not  fleep,  and  that  had  been,  for  feveral  months,  raving  mad  \  which 
fingle  dofe,  not  only  procured  her  a  good  nights  refi,  but  brought  her  to 
talk  fenfe,  when  ihe  wak'd  in  the  morning.     I  knew  a  chymifi,  who 
was  much  courted  by  learned  phyficians,  for  an  internal  anodyne  he 
u(ed,  and  could  fell  at,  almoA,  any  rate,  to  take  off  inveterate  pains^ 
in  the  head,    and  fhins  of  venereal  patients  \  the  fame  perlbn  cured, 
venereal  ulcers  in  a  very  fliort  time,  only  by  ftrewing  on  them  an  in- 
dolent powder ;    and  tho'  he  was   exceeding  ihy  of   his  medicine,   I* 
happen  d  to  get  a  fight  of  it,  and  guefs'd,  by  its  weight  and  effefts,,, 
that  it  was  fome  preparation  of  mercury,  fixM  with  fulphur  of  copper. 
Whereupon  he  frankly    acknowledged,    that  tho'  it  would  endure  a 
firong,  and  lafling  fire,  that,  in  the  former  part  of  my  conjefture,  I 
was  in  the  right ;    and  fn  the  latter,    ihot  very  near  the  mark  ^  but 
added,  that  the  true  fulphureous  parts  of  copper  were,  in  his^  way,, 
fb  difficult  to  be  obtain'd,  aid  required  (b  much  time,  that  he  could 
feldom  prevail  with  himlelf  to  go  tbro^  lo  trouble  fome  a  work.     And,, 
iw  effeft,    I  found,,  upon  various  |;rials,  the  conflituent  parts  of  that 
metal  to  be  much  more  ftriftly  united,  than  the  generality  of  chymifts  ♦' 

imagine.  Belmont  fays \  that  "  nothing  has  a  gieater  etfefl:  upon  the 
•^  radical  moifture,  than  the  Ens  yrimum  of  coppery  and  nothing  more 
•^  powerful  to  prolong  life,  than  the  fulphur  of  vi'tn'ol "'.  Both  phy-- 
ficians,  and  chymifts,  make  a  great  variety  of  remedies  of  fleel;  fome 
cf  which  af e  produced  by  flight  preparations  ^  and  the  like  may  be 
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Medicine,  faid  ot  mercury  ;  witnefs  the  remedy,  formerly  commended  againft 
l^^^"\/*^j  worms,  made  of  nothing  but  crude  quick-filver,  barely  boiled  in 
•common  water:  and  the  calx  of  lead,  difToWd  in  fpirit  of  vinegar, 
affords  Sacchamm  Saturni  ^  which,  tho^  fb  eafy  and  fimple  a  preparation, 
IS  a  magiftery  that  has  more  virtues  than  every  phyfician  knows,  or, 
perhaps,  fufpe&s ;  efpecially  in  mortifying  iharp  humours  in  the  eyes  } 
^vhich  1  have  known  it  fometimes  do,  almoft  in  a  trice,  when  well 
diluted  with  plantain,  or  rofe*water.  And  for  bums,  I  have  feldom 
ieen  any  thing  equal  to  it  \  and,  therefore,  have  often  uled  it  upon  m7 
lelf,  barely  diflblvM  in  common  water :  but,  I  fear,  'tis  not  lb  iafe, 
as  effedual,  in  fome  internal  dilorders  of  the  vifcera^  judged  to  proceed 
from  acid  humours,  unlefs  it  be  warily  and  dcilfully  given.  But,  as 
to  its  external  u(e,  it  is  very  powerful  in  healing,  and,  in  the  mean 
time,  appealing  the  pains  of  feveral  forts  of  ulcers.  A  very  antient, 
and  experienced  chirurgeon,  confelsM  to  me,  that  of  all  the  medicines 
he  has  tried  to  ftop  bleeding,  and  prevent  accidents  in  amputations  \ 
that  which  he  moft  rely'd  on,  was  a  folution  of  Saccharum  Saturni^  in 
plantain,  or  common  water.  His  method  is,  to  difTolve  an  ounce  of 
the  former,  in  about  a  pint  of  the  latter ;  and  as  fbon  as  ever  the 
limb  is  taken  off,  immediately  to  apply  ftupes,  drench'd  in  this  li- 
quor, as  hot  as  the  patient  can  well  endure :  and  having  bound  them 
carefully  on,  he  makes  no  haft  to  take  them  off,  but  allows  the  me- 
dicine time  enough  to  perform  its  operation. 

What  is  here  (aid  of  metals,  may  be  extended  to  minerals;  for  when 
there  is  need  to  compound  them,  it  may  often  be  fufficient  to  a/Ib- 
ciate  them  with  one  or  two  auxiliary  ingredients.  This  appears  from 
feveral  ufeful  preparations  of  antimony,  commonly  known  j  to  which 
leveral  others  may  be  added,  that  are  made  by  flight  additions  ot 
commonly  fulphur.  But  of  this  fort  I  ihall  only  mention  one,  whole 
medicinal  virtues  are  very  great,  efpecial'y  in  afthma's  and  coughs, 
in  which  I  do  not  remember,  that  1  ever  gave  it,  without  benefit  to 
the  patient  •,  nor  was  it  lefs  (iiccefsful  in  the  hands  of  phyiicians, 
who  were  willing  to  try  it  for  me;  efpecially  in  thofe  of  a  perfo.), 
Avho,  tho'  well  funiilhM  with  choice  remedies  of  his  own,  often  came 
to  me  for  a  fupply  of  this  fpirituous  and  penetrating  tinflrure,  with 
which  he  alfured  me  he  did  notable  things  in  afthmatical  cafes  ;  and 
particularly  in  one,  that  was  very  obftinate,  and  had  lafted  many 
years.  This  medicine  is  made  of  the  flowers  of  fulphur,  exailly  mixM 
With  an  equal  weight  of  fil-armoniac,  and  more  than  an  equal  weight 
of  good  quick-lime,  feparately  reduced  to  fine  powder.  Thefe  three 
i  igredients  being  diligently  and  nimbly  mixM,  and  put  into  a  retort, 
fitted  with  a  large  receiver,  well  luted  to  it,  and  duly  diftill'd  in 
a  fand  heat,  will  afford  a  blood-red  and  fmoaking  fpirit,  exceeding 
lulphureou^,  borh  in  fmell  and  mechanical  operations.  And,  in  this 
di'ftillat.on,  we  :^und  the  fulphureous  parts  Ibmetimes  came  over 
accomp'.  '    i    ^^  ]\    "uch   Itore  of  laline  ones,   that  a  good  part  of 
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Tvhat  pafs'd  into   the  receiver,    ihot  into   the   forai   of  a  volatile,  Mbdiciwi: 
fulphureous  fait.  ^  ^        U^^/*'^J 

7.  Ic  may  be  objefted,  againft  the  frequent  ufe  of  fimple  medicines,  witthnfim^ 
that  a  difeafe,  or  the  morbific  matter,  is,  often,  not  the  effeft  of  a  fU  remtihf 
fingle  caufe^  but  produced  by  the  concurrence  of  two  or  more,  which,  ^^^L^^l^ 
creating  feveral  lymptoms,  'tis  improbable  that  one  fimple  will  be '*'* '*^'*'*^ 
able  to  anfwer  the  leveral  indications.     This  objeflion  is,    I  confefs^    .. 
confiderable  ^  and  there  are  cafes,  wherein  I  acknowledge  it  to  be  fa 
weighty,  as  to  warrant  a  phyfician  to  employ  a  medicine^  confiding 
of  ftveral  ingredients.    But  this  interferes  not  with  my  defign  j  fince 
I  formerly  declar'd,   I  was  not  for  confining'  any  one  to  fimple  reme* 
dies,  but  wiih  phyficians  would  only  employ  them  where  they  may 
fuffice. 

Two  or  three  confiderations  may,  however,  be  offer'd,  to  leflen  the 
force  of  the  preftnt  objeftion.  And  firft,  I  readily  grant,  that  fbmetimes 
difeafes  may  proceed  from  different  caufes;  and  that  a  remedy  may 
be  available  againft  them,  when  produced  by  one  of  thofe  caufes,  with- 
out being  fo  when  they  flow  from  another  •,  yet  it  may  eafily  happen^ 
that  in  one  cafe  the  difeafe  may  be  cured  by  one  fingle  medicine,  and 
in  another,  by  a  remedy  not  compounded.  Nay,  it  is  poifible,  the 
fame  fimple  may  cure  a  diftemper,  by  which  foever  of  the  t^o  caufes 
it  is  produced.  And  the  effects  of  the  Peruvian  bark,  in  different  kinds 
of  agues,  and  of  narcotic  medicines,  in  appeafing  pains  produced  by 
humours,  and  other  very  different  caufes,  render  this  affertion  probable. 
And,  if  1  miftake  not,  it  may  frequently  happen,  that,  whatever  firft 
produced  a  portion  of  morbific  matter,  this  very  matter  may  caufe 
the  continuance  of  the  difeafe,  by  means  of  fome  peculiar  texture, 
or  noxious  conftitution,  which  if  the  generous  medicine  can  deftroy^ 
the  difeafe  will  ceafe* 

It  often  happens,  that  feveral  very  different  fymptoms  may  fb  de- 
pend upon  the  primary  caufe  of  the  difeafe,  that  if  a  medicine,  how 
limple  foever,  be  able  to  deftroy  that  caufe,  all  the  various  fym- 
ptoms will  vanifh  of  themfelves.  Thus  we  fee,  that  when  mercury  is 
skilfully  apply'd,  and  raifes  a  kindly  falivation,  a  great  variety  of 
inconveiiieixies,  that  afflifted  a  venereal  patient,  and  feem'd  to  require 
many  ditferent  and  topical  applications,  are  remov'd-  by  the  fame 
remedy  •,  ib  that  not  only  frightful  ulcers,  but  fuch  nodes  as  one 
would  think  fcarce  poflible  to  be  diffipated  by  the  ftrongeft  plaifter?, 
are  fbmetimes  happily  cured  by  well  prepared  quick-filver,  taken  at 
the  mouth.  And  tho'  there  are  fevtral,  and,  fometimes,  very  different 
lymptoms,  that  accompany  the  rickets  •,  yet  the  medicine,  which  I  call 
Ens  veneris^  made  of  flrongly  calcin'd,  and  well  dulcify*d  colcothar  of 
Dantzic  vitriol,  and  elevated  with  lal-armoniac  into  the  form  of  a 
reddifh  fublimate,  has  prov'd  fb  fuccefsful,  that  I  think  I  may  fafely 
fay,     two   or   three  hundred  children  have,    through  my  means, 
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Mfioicmfi.  been  cured  by  it,  and  that,  almoft,  always  without  the  help  of  any 

'  i  other  inward  medicine,  or  topical  application. 

But  the  principal  thing  I  oppofe,  by  way  of  anfwer,  to  the  objeflion 
is,  that  in  a  fimple  medicine,  nature,  herlelf,  often  renders  the  ufeof 
compofitions  unneceflary  ;  for  tho^  we  are  apt  to  look  upon  a  plan^  or 
mineral,  as  an  entire  and  fimple  body,  yet  we  may  greatly  mifiake, 
if  we  look  upon  it  as  homogeneous.    In  feveral  plants,  tlut  are  or-- 
ganical  bodies,  as,  for  inflance,  in  oranges,  the  fucculent  part  is  four 
and  cooling,  but  the  yellow  rind  confiderably  hot  and  bitter  ;  and  lb 
in  lemmons,  the  pulp,   the  yellow  part  of  the  rind,   and  the  ieed^ 
have  their  different  qualities  and  medicinal  virtues :  and  even  in  (iich 
vegetable  fubfiances,   as  are  homogeneous  as  to  fenfe,  there  may  be 
parts,   whole  operations  are  not  only  different,  but  contrary  ^  as  is 
manifefl   in  rhubarb,    which  affords  as  well   afiringent  as  purgative 
parts.    This  holds,  alio,  in  minerals  \  thus  good  clean  lead-ore,  for 
inftance,  tho'  an  uniform  body,  as  to  fenfe,  confifts  of  very  diifimilar 
parts,  and  affords  fulphureous,    and,  perhaps,  other  recrements,   be- 
fides  malleable  lead,  which  is  it  felf  a  compound  body.    Thus,  alio, 
iQuning  marcafites,  tho'  they  appear  homogeneous,  will,  by  being  barely 
exposed,  for  a  competent  time,  to  the  moift  air,  afford  an  efflorelcence 
])erfe&ly  vitriolate ;  and  conlequently  contains  an  acid  fait,  two  kinds 
of  fulphur,  a  terreftrial  matter,  and,  at  leaft,  one  metal  \  which,  lat- 
ter fubftanpes  themfelves,  are  neither  of  them  fimple  bodies. 

And  if  we  admit  the  chymical  anaiyfis  of  mix'd  bodies  to  be  ge- 
nuine ;  we  fliall  find  that  almofl  all  thofe  belonging  to  the  vegetable 
kingdom,  or  to  the  animal,  and  many  that  are  referred  to  the  mine- 
ral kingdom,  how  uniform  Ibever  they  may  appear  to  the  eye,  do^ 
each  of  them,  contain  different,  and  fbmetimes  oppofite  iubftauces» 
Thus  hartihom,  tho*  it  appears  a  dry  and  homogeneous  matter,  will, 
in  diftillation,  aflbrd  a  volatile  fait,  an  urinous  fpirit,  a  waterifh  liquor^ 
or  phlegm,  an  oil  that  will  fwim,  and  another  that  will  fink  in  wa- 
fer, a  white  and  porous  earth,  or  terra  damnatay  and,  perhaps,  fome 
fix'd  Iklt.  Thus,  alio,  in  the  vegetable  kingdom,  tartar,  for  inftance,. 
may,  without  addition,  be  made  to  afford  a  volatile  fait,  very  like 
that  of  urine,  a  phlegm,  an  acid  fpirit,  another  fpirit,  which  I  call  a- 
diaphorous,  two  fetid  oils,  whereof  one  will  fink  in  water,  and  the 
other  fwim,  a  terra  datnftatay  and  a  fix'd  lixivial  fait,  upon  which  the 
acid  fpirit  manifefls  fuch  an  hoflility,  that  when  put  together,  they 
tumultuate,  with  noiie  and  bubbles,  and  in  the  confiift,  mortify  each 
other.  So,  likewife,  in  the  mineral  kingdom,,  we  fee  native  cinnabar 
afford?,  by  diftillation,  befides  runniug  mercury,  a  dry  fubflance, 
whence  1  have  obtain'd  a  fulphur,  that  would,  prefently,  gild  filver,^ 
;tnd  a  terreftrial  matter,  whole  nature  I  did  not  examine.  And  I  the 
rather  take  notice  of  thel'e  differing  parts,  in  native  cinnabar,  becau& 
ic  is  a  mineral  that  I  much  efteem  ^  and  tho'  here  in  Et^land  it  is 
'^ery  rarely  employed  as  an  internal  medicine,,  yet  I  know  lome  ]phy- 


specific  Remedies  conjiderd.  Jjl 

ficians,  of  federal  nations,  who  look  upon  it  as  one  of  their  chief  Me dicinpJ 
$irc4na^  and  both  ule  and  conceal  it  accordingly.  But  I  do  not  wil-  L-^^/^'^W 
lingly  employ  this  material,  till  it  has  been  prepared  by  grinding  upon 
a  porphire,  as  a  painter  would  do  to  make  a  pigment  of  it  j  and  by  treeing 
it  from  cert^;;  iaits,  that  often,  undifcernedly,  adhere  to  it,  and  may 
fomecimes  prove  hurtful.  This  is  done  by  firft  walhing  it  very  carefully 
with  boiling  water  \  and  then,  after  it  has  been  throughly  dry'd,  by 
burning  upon  it,  leveral  times  lucceflively,  fome  vinous  Ipirits  perfeftly 
dephlegmed.  The  dofe,  if  it  be  to  be  long  continued,  is  three,  four, 
or  five  grains ;  but  when  'lis  given  leldom,  and  on  urgent  occafions, 
from  fix  to  twelve  grains. 

8.  Since  a  fimple  then,  whether  organical .  or  not,  may,  notwith- 
fianding  its  entirenels,  or  feeming  uniformity,  contain  or  afford  very 
di/fimilar  parts  ;  aud  being  therefore  really  a  compound  body,  it  may 
afford  parts  different  enough  to  anfwer  differing  indications  in  the  cure 
of  difeafes.  Thus,  in  many  diarrheas,  where  'tis  judged  requilite  to 
evacuate  the  peccant  matter,  and  then  to  give  aftringents  to  hinder  the 
immoderate  evacuation,  wherein  the  difeafe  is  thought  ta  confifi  ; 
rhubarb  anfwers  both  thele  indications,  by  its  purgative  and  more 
terreflrial  parts  •,  the  former  whereof  dilpatch  their  work  firfl,  which 
makes  the  afirinpent  operation  of  the  latter  fafe  and  feafonable. 

1  have  often  obferved,  that  io  common  aud  defpicable  a  fimple  as 
jjround-ivy,  has  performed  things,  whofe  variety  feem'd  to.argue,  that 
It  contains  parts  of  very  different  virtues  \  and  is  thereby  capable  of 
anfwering  different  intentions,  efpecially  in  diftempers  of  the  lungs  and 
breaft :  and,  indeed,  partly  by  the  fyrup  of  it,  partly  by  the  infufioa 
of  the  leaves,  and  partly  by  medicines  made  ot  them  in  a  confident 
form,  the  happy  eifefts  of^  this  plant  have  procured  me  the  thaoks 
of  many  confiderable  perfons  \  fome  of  which  had  before  unfuccefsfuUy 
tryM  many  prefcriptions  of  learned  men.  And  1  remember  the  mafter 
of  a  confiderable  manufa£ture,  was  very  much  incommoded  and  per** 
plexed,  to  find  his  fervants  obnoxious  to  violent  colics,  which  he 
imputed  to  the  copious  fleams  of  the  vinegar  his  art  required  j  but 
from  this  inconvenience  he  was,  at  length,  in  great  part,  freed,  by 
making  them  frequently  ufe  a  ftrong  infufion,  or  tinfture,  of  the  leaves 
of  ground-ivy,  prepared  with  good  Nantz.  brandy. 

I  could  here  add  many  other  ufes,  both  internal  and  external,  of 
this  feemingly  defpicable  plant  •,  and  there  is  fcarce  any  Lngli^  herb, 
for  its  virtues  manifefted  in  the  experience  of  others,  and  my  own,  that 
fliares  fo  much  of  my  efleem,  as  ground-ivy.  And  1  am  apt  to  think, 
that  the  virtues  of  this,  and  fome  other  fimples,  would  be  found 
more  numerous  and  powerful  than  is  generally  allowed,  if  phyficians, 
in  their  prefcriptions,  would  more  frequently  either  ordain  fmiples, 
or  join  but  very  few  together  \  and  compenlate  the  fmallnets  of  the 
number,  by  the  greater  quantity  of  thofe  that  are  the  moft  proper  of 
«iperative ;    and  order  the  uie  hereof  to  be  continiied  for  a  compe>> 
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Medicine,  tent  time.    Tis  not,  ihdeedi  every  efficacious  fimple,  or  lightly  com- 
Vij^'V*^^  pounded  remedy^  that  can  be  fitly  employed  for  the  proof  of  our 

doftrine  j  I  fliall,  therefore,  fubjoin  a  few  fuch  inftances,  as  may  iiiffice 
for  the  prefent  occafion. 

Mineral  waters,  whether  ^cWa/^,  as  thofe  of  the  Gen»an  Sjpamy  ourTw- 
hridge^Scc.  or  Jjjermd^  fuch  as  thofe  oiBathy&cc.  tho'  but  natural  medicuaes^ 
are,  Ibme  of  them,  by  being  outwardly  adminiftred,  kaown^  ^^^i^Y^ 
and  in  their  native  fimplicity,  to  cure  leveral  difeafes  ^  and,  cooie- 
quently^^  to  take  off  a  great  number  of  different  fymptoms,  which 
afford  various  indications.  That  the  fame  fimple  may  compri'^  qua- 
lities fit  to  anfwer  ditferent  deligns,  and,  therefore,  cure  dii&reut 
iymptoms,  feems  probable*,  becaufe  feveral  poifbns,  that  do,  each 
of  them,  produce  various  frightful  fymptoms,  all  which  have 
been  often  coixjuer'd  by  a  fpecific  antidote,  that  is,  perhaps^  but  a 
fimple  herb,  or  other  uncompounded  drug. 

Phyficians,  and  others,  have  obferved  great  variety  of  fymptoms  in 
the  plague  j  among  which  there  are  feveral,  each  whereof,  if  fingle, 
would  pafs  for  a  particular  difeafe;  and  this  diverfity  of  fymptoms 
may  be  often  obferved,  not  only  in  peftilences,  that  happen  at  time.% 
or  countries,^  diftant  from  one  another,  but  in  the  fame  plague  reign- 
ing in  the  fame  place.  Yet  'tis  poffible  for  a  fimple  remedy  to  prove 
available  againfl  this  (b  various  and  violent  a  difeafe.  Gatcn  hfmfelf, 
treating  of  the  Tnrra  SamU^  takes  occafion  to  bring  in  the  virtues  of 
XoIhs  Armena.  This  earth,  which  appears  fb  iimple  and  uniform,  he  not 
only  commends  for  feveral  difeafes,  as  fpitting  of  blood,  fluxes  of  the 
belly,  dyfenterieSjj  catarrhs,  defluxions,  difficulty  of  breathing,  and 
even  ulcers  of  the  lungs^  but  adds,  what  makes  direftly  for  our  pur- 
pofe,  that  **  in  a  very  fevere  plague^  all  who  took  this  medicine  early, 
"  recovered."  "  'Twas  taken,"  he  fays, "  mix'd  with  fmall"  white-wine, 
**  diluted  in  proportion  to  the  fever. **  He  alfo  declares,  that  ^^  if  this 
**  remedy  failed  to  relieve  the  patient,   every  thing  elfe  proved  k.'^ 

«  efFeftual.''' 

ft 

There  are  few  difeales  that  appear  in  fo  many  forms,  with  greater 
variety  of  fymptoms,  than  that  which  phyficians  call  JfficEfio  Hyfierka^ 
whofe  paroxyfms  are  vulgarly  known  in  E^gUnd  by  the  name  of  fits 
of  the  mother :  yet  we  have  often  fuddenly  removed  thefe  fits,  ^y 
the  bare  odour  of  fpirit  of  fal-armoniac. 

But  to  fhew  the  efficacy  even  of  dry  and  folid  bodies,  tho'  but  exter- 
nally apply'd,  in  difeafes,  attended  with  many  uncommon  lymptonrs, 
we  might  have  recourfe  totheflones,  faid  to  be  found  in  the  heads  of 
a  certain  kind  of  ferpents  about  Goa^  and  fome  other  Eaftern  countries. 
Moft  phyficians,  however,  rejeft  or  qucftion  the  power  afcribed  to 
them,  for  curing  the  bites  of  vipers :  and,  indeed,  many  of  the 
fiones  brought  from  Tndiay  are  counterfeit  ^  and  of  thole  that  were 
really  taken  out  of  ferpents,  feveral  will  prove  infignificant ;  (and  fuch, 
jerhapSj^  were  thofe  that  the  learned  Siicdj  made  his  tristla  with  j)    yet 

there. 
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there  are  others,  whole  virtues  cannot  well  be  deny'd.  For  one  ofMcDiciN 
the  moft  eminent  phyficiaus  of  the  London  college  aifurcd  me,  lie  had 
with  one  of  thefe  Hones,  contrary  to  his  expeftatiou,  performed  a 
notable  cure,  which  he  related  to  me,  at  large.  And  a  very  famous 
EngUJli  chirurgeon  affirmed  to  me,  that  he  had  done  the  like  upon 
another  perlbn  \  both  of  thefe  cures  being  performed  by  the  bare  appli- 
cation of  the  ftone,  to  the  place  bitten  by  the  viper.  A  very  intelli- 
gent perfon,  nlfo,  who  had  the  direflion  of  a  confiderable  company  of 
traders  in  Eaft-India^  where  he  long  lived,  affured  me,  he  had  with 
this  Hone  cured  feveral  perfons  ot  the  hurts  of  venomous  animals. 
But  this  teftimony  is  much  lefs  confiderable,  as  to  the  number  of 
cures,  than  that  of  a  great  traveller  into  the  fouthern  parts  of  the 
ftMne  India '^  who  ferioufly  affured  me,  he  had  cured  above  fixty  perfons 
of  the  bites  or  flings  of  feveral  forts  of  poilonous  creatures  i  and  that 
he  performed  moft  of  thofe  cures  by  the  outward  application  of  one 
ftone  J  becaufe,  finding  it  excellent,  he  was  invited  to  keep  to  it,  efpe- 
cially  in  difficult  cafes.  And  this,  Ibme  experience  of  my  own,  made 
with  a  genuine  ftone  of  the  fame  kind,  upon  the  bodies  of  brutes, 
much  inclines  me  to  give  credit  to. 

I  had  once  tlie  opportunity  of  making  a  trial  of  the  virtue  of  a 
ftone,  taken  out  of  the  head  of  an  enormoufly  great  jifrkan  ferpent. 
This  ftone  was  affirmed  to  its  pofleffor,  the  ^overnour  of  the  EngUflj 
Eaft'India  comi^zxiyy  to  be  highly  available  agamft  the  bites  of  all  veno- 
mous animals.  And,  indeed,  a  little  of  it  recovered  a^cat  from  two 
dangerous  bites  of  a  fierce  and  enraged  viper,  after,  we  had  defpaired 
of  his  life,  on  account  of  the  violent  lymptoms  that  eiifued. 

But  becaufe  this  ftone  is  afforded  by  an  animal,  I  ftiap,  for  a  conclu- 
fion,  add  the  virtues  of  another,  that  properly  belongs  to  the  mineral 
kingdom,  in  a  dileale,  whole  fymptoms,  tho'  not  io  various,  are  ibme*^ 
times  dangerous,  and  too  often  mortal. 

There  was  once  fhewed  to  me  a  clofe  and  hard  folid  body,  which  pafs'd 
for  a  biood-ftone,  tho'  by  its  colour,  and  Ibme  other  vifible  qualities, 
I  ihould  rather  have  taken  it  for  an  agate,  about  the  bignefs  oi  a  fmall 
nutmeg,  that  had  been  long  kept  in  the  family  wherein  I  faw  it  j  being, 
for  its  rare  virtues,  tranfmitted  from  one  to  another.  I  ihall  not  relate 
all  the  reports  made  of  this  ftone  j  but  I  think  the  following  particu- 
lar of  it  is  very  remarkable.  An  ingenious  gentleman,  in  the  flowef 
of  his  age,  and  of  a  complexion  very  highly  fanguine,  was,  from  time 
to  time,  lUbjeft  to  hemorrhages  at  the  nofe,  fo  profufe  and  difficult 
to  be  reftrained,  that  his  phyfician,  tho*  a  perlbn  famous,  and  very 
v^ell  skiird  in  his  art,  told  me,  he  often  fear'd  he  ihould  lofe  his  patient^ 
But  when  a  good  method,  and  variety  of  remedies  had  been  try'd, 
without  the  defired  fucceft,  this  ftone  was,  at  length,  obtained  to  tie 
about  his  neck,  fo  as  to  touch  his  naked  skin  \  which  being  done  in 
the  fits,  it  would  ftop  the  bleeding ;  and  if  he  wore  it  for  Ibme  con- 
fiderable time  together,  he  all  that  while  coatinued  well  \  as  beth  his 
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Mbdicinb.  phyfician^  and  hitnlelf  informed  me.  And  becaufe  I  was  apt  to  afcribe 
C^%'*^<J  fomewhat  of  this  efEeft  to  imagination,  the  patient  told  me,  that  a 
while  before,  one  of  the  chief  women  in  the  city  fell  into  fo  violent  a 
bleeding,  that  tho'  it  made  her  fwooo,  yet  the  hemorrhage  flill  ccoi' 
tinued,  till  the  ftone  having  been  tied  about  her  neck,  flopp^  it  ;  whilft 
ihe  knew  nothing  of  its  being  applyM.  And  this  is  IHll  lefs  ftrange, 
than  what  the  gentleman  amrm  d  to  me  of  the  power  of  the  fame 
ftone;  tor  his  complexion  inclining  him  to  breed  great  plenty  of 
blood,  his  phyfician  order'd  him,  by  way  of  prevention,  to  breathe  a 
vein  from  time  to  time  ;  but,  in  preparing  for  this  operation,  he  was 
obliged  to  lay  afide  the  ftone,  ^catue  the  blood  would  oot  otfaerwife 
ifliie  with  the  requifite  freedom. 
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UPON 

VITIATED  SIGHT. 

i.     A    Gentleman,  who  was  almofi  blind,  from  a  blow  he  received  wtliiajil 
Z\     upon  his  head,  told  me,  that  tho'  he  could  not  well  diftinguiih  tke  m^  v. 
X    IL  coloured  objefts,  yet  he  clearly  perceived  thofe  that  werej^^'*  ^*' 
white  J  which  ihews,  there  is  a  greater  quantity  of  light  reflected  by-'* 
white  objeds  than  others.    And  I  had  the  like  aiHrmM  to  me  by  ano- 
ther perlbn,  who  was  almofi  blind* 

2.  I  knew  a  gentleman  affllAed  with  a  cataraft,  which,  when  I* 
looked  on  his  eye^  in  a  light  place,  appearM  to  cover  almofi  the  upper 
part  of  the  pupil  ^  and  tho'he  were  young  and  vigorous,  he  could  not, 
m  the  cleareft  weather,  well  di(cern  men  from  women,  crofs  a  flreet. 
This  misfortune  proceeded  from  a  great  blow  he  received,  on  the 
fame  fide  of  his  head  ^  which  circumftance  I  note,  becaufe  when  no 
outward  violence  has  been  offer'd  to  the  eye,  an  eminent  oculift 
obferves,  and  I  have  feen  an  inftance  of  it,  that  a  finall  part  of  the 
pupil  left  uncovered  by  the  cataraft,  would  ferve  for  a  greater  fhare 
of  vifion,  than  this  gentleman  enjoyed.  But,  even  in  this  cafe,  he  alfo 
could  diftinguiih  white  objefts  better  than  others. 

3.  Meeting,  accidentally,  with  a  man,whofe  eyes  appeared  very  oddly,    CMtarsSf 
I  queftionM  him  about  his  diftemper  •,  and  found  by  his  anfwers,  that  tkt  eyes. 
he  had  been  afflifled  with   cataracts    in   both   his  eyes,    which  were 

either  ill  couched,  or  he  had  not  managed  himfelf  regularly  afterwards. 
For,  there  feemed  ftill  to  remain  ragged  films,  that  coverM  confiderable 
portions  of  his  pupils,  fo  that  I  J^^onder'd  to  lee  him  walk  about  with- 
out afliftance :  he  faid,  however,  that  he  could  read  a  large  print,  by 
the  help  of  his  cataraft-fpeftacles  ;  but,  upon  producing  a  book,  I 
found  he  could  not  make  out  the  title-page,  becaule  the  place  happened 
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Medicine,  to  be  too  light ;  which,  tho'  it  appearM  improbable,  yet  having  caufed 
K^^r^'^'^  the  room  to  be   a  little  darken'd,   I  then  perceiv'd  he   could  read 

well  enough. 

4.  A  gentleman  having  received  a  violent  blow  on  the  fide  of  his  heudf 

found,  afterwards,  a  great  weaknefs  and  dimnefs  of  fight  to  enliie  \  and 

looking  attentively  upon  his  eyes,  I  plainly  difcern'd,  that  tho'  above 

half  the   pupil   of  one  eye    remained   uncover'd  •,    fo  that  when  he 

look'd  downwards,   he  could  fee  very  well  with  that  eye  j    yet  there 

were  grown  in  it  two  catarafts,   which,   when  carefully  view'd  in  a 

good  light,  I  plainly  perceived  to  be  diftinft  j  the  one  of  them  leem- 

ing  to  be  fmoothly  fpread,  as  if  its  circular  edge  adhered  clofely  to 

the  infide  of  the  eye ;  the  other,  which  feemM  not  quite  of  the  ^me 

colour,  hanging  loofely,  and  like  a  rag,  at  fome  diftance  above  it. 

thjeBs  up*      5-  A  learned  gentleman  coming  once  to  vifit  me,  with  defign  to  learn 

fesring  dsrk   my  Opinion,  concerning  an  odd  difiemper   he   had    in    his   eyesj    I 

snd  d^le.      found,  by  difcourfing  with  him,  that  tho',  when  he  look'd  on  things 

near  at  hand,  he  faw  them  fomewhat  dimly,  but  fiagle  -,  yet  there 
were  {bme  obje&s,  particularly  pofis  and  rails,  which  when  he  be- 
held at  a  certain  (mall  diftance,  they  appearM  to  him  both  dark  and 
double.  He  alfo,  complain'd  of  many  black  flies,  and  little  leaves, 
which  pafs'd,  now  and  then,  before  his  eyes  j  which  tho'  they  do  not 
always  foretel  a  true  cataratt  •,  fince  I  have  obferv*d  them  to  continue 
many  years  without  more  than  a  baftard  fufFufion  enfuing  ^  yet  in  him 
they  were,  probably,  fore-runners  of  a  true  cataraft  •,  becaufe  I  have 
known  it  obferv'd,  by  a  skilful  oculift,  that  perlbns,  before  the  forma- 
tion of  their  cataratt,  have  complain'd  they  faw  objefts  at  (bme 
diftances  almoft  double  •,  fo  that  looking  at  the  head  of  a  man,  they 
thought  they  law  a  great  part  of  a  dark  head  a  little  above  it :  which 
phenomenon,  whether  it  proceed  from  fome  refrattions  made  by  the 
yet  unequally  opake  matter  of  the  cataraft,  not  having  opportunity 
to  examine,  I  dare  not  venture  to  fay. 
6.  It  may  be  worth  obferving,  how  long  the  more  kindly  fort  of 
l^h^c9ucb*  catarafts,  tho'  they  hinder  the  fight  for  a  time,  as  a  thick  curtain 
gflj  drawn  over  the  pupil,  may  remain  in  the  eye,  without  fpoiling  the 

optic  nerve,  or  deftroying  vifion,    after  the  diftemper  is  remov'd.    I 

remember,  among  other  inftances,  a  woman  told  me  (lie  had  catarafts 

in  her  eyes  fo  long,  that  fhe  was  deliver'd  of  fix  children,  fucceflively, 

without    being  abte  to  fee   any  one  of  them,    till  after  fhe  had  been 

couch'd;  upon  which,  Ihe  could  read  a  fmall  print,  with  fpeftaclej. 

And  feveral  confiderable    perfons,    qf  ray    acquaintance,    fiiw  one,   of 

eighteen  years   old,    born  with  catarafts  in  both  her  eyes,    who  had 

been  fo  happily  couch'd,   as  thence  to  receive  the  benefit  of  fight  in 

them  both. 

Stth  eyes  €9ft'      7.  It  has,  of  Inte,  been  the  opinion  of  very  learned  men,  that  tho' 

tern  d  in  rw/  both  our  cyes  are  open,  and  turn'd  towards  an  objeft,  yet  but  one  of 

v:ft9iu  them  at  a  time,  is  effeftuaUy  employ'd,  in  giving  us  the  true  repre- 
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fentation  of  it.     But  there  will  be  a  variation  herein,    according  toMEDicii 
the  feveral  habits  and  conftitutions  of  the  eyes  of  dil&rent  perlons.  L-^^v'** 
For  I  have,  by  an  experiment,  purpofely  made,  feveral  times  found, 
that  my  two  eyes  together,  beheld  an  objeft  in  another  fituation,  than 
either  of  them  apart  would  do.    On  the  contrary,  1  met  with  a  per- 
fon,  who  told  me  he  had  a  cataratt  in  his  eye,  for  two  or  three  year?, 
without  finding  any  impediment  in  his  fight  ^  tho'  others  had,  during 
that  time,    taken  notice  of  a  wliite  film  that  crofs'd  his  eye,  till,  at 
length,  happening   to  rub   his  ibuni  eye,    he  was  furpriz'd   to  find 
himfelf  in  the  dark  ^    upon  which,   an  oculift  aflured  him,    it  was  a 
cataract.    But  a  very  ingenious  perlbn,  had,  by  an  accident,  one  of  his 
eyts  ftruck  out,  who  told  me,  that,  for  fome  months  after,  he  was 
apt  to  miftake  the  fituation  and  diftance  of  things  j  for,  having  fre- 
quent occafion  to  pour  liquors  out  of  one  vial  into  another,  after  this 
misfortune,  he  often  fpilt  them,  and  let  them  run  quite  befide  the 
necks  of  the  vials,  he  thought   he  was  pouring  them    direttly  into. 
Another  gentleman,  alio,  who  had,  by  a  wound,  loft  the  ule  of  one 
of  his  eyes,  confefs'd  to  me,  that,  for  fome  time  after,  he  often,   in 
pouring  out  his  wine,  mifsM  the  mouth  of  the  bottle,  or  glafs,   that 
Ihould  receive  it.    A  yet  more  confiderable  inftance,  of  this  kind,  I 
met  with  in  a  noble  perlbn,  who,   in  a  fight,  had  one  of  his  eyes^ 
ftrangely  mangled  bv  a  musket-ball,,  which  came  out  at  his  mouth  ;  . 
for   he  told  me,    that   he  could   not  well   pour   drink   out  of  one 
velTel  into   another,    and  had  broken   many  glaffes  by  letting   them 
^fall  out  of  his  hand,  when  he  thought  he  had  given  them  to  another, 
or  fet  them  down  upon  the  table :    he  added,   that  this  aptuefs   to 
misjudge  of  diftances  and  fituation,  continued  with  him,  tho'  not  in 
the  fame  degree,  for  little  lefs  than   two  years.     I  have  often  em- 
ployed a  dextrous'  artificer,  whofe  right  eye  is  conflantly  drawn  fb  much 
aiide,  towards  the  greater  angle,  that  the  edge  of  the  pupil,  almof^, 
touches    it  •,    whence  one    would   think   it  fcarce  poffible,     but    he 
Ihould  fee  objefts  double  with  two  eyes,  that  £eem  lb  very  differently 
turn'd;    for   the  other  remains  natural^     yet  he  finds   no   inconve-^ 
nience  from  hence,  except  deformity,  for  he  reads  as  freely  as  other 
men.     This  dilbrder  befel  him  thro'  miftaking  fublimate,  for  another 
thing  \  after  which,  it  (eeras,  one  of  tlie  mufcles,  that  moved  the  eye, 
remain'd  contrafted.     But  as  he.  had  been  thus,   ever   fiiice  he   wa^ 
two  years  of  age,  he  could  not  remember  whether  he  had  leen  objefts 
double,  before  he  was  accufiomed  to  judge  of  them  by  the  help,  of  his 
other  fenfes,  and  the  information  of  others. 

8.  'Tis  worth  obferving,.that  a  very  great  diflention  may  be  made  of    rUtart 
the  parts  of  the  eye,  v/vthout.fpoiling  of  the  fight.    Of  this  I  lately  tb^.  ey^TcMpi 
faw  an  inftance  in  a  patient  of  that  experienced  oculift,  Dr.  Tir^tfr^//?.^  A  f^U  rf  grest 
gentlewoman  about  two  and  twenty  years  of  age,  whofe  complexion  and  ^'^^^^''^w. 
features  would  have  rendered  her  haudfbme,  had  it  not  been  for  that  ^f**^  ^'■^ 
fort  of  eye5  which,  foraet  c^lKoxreyes  •,  /or.  they  were  fwelkd  Xb  much*^ 

beyond;. 
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Medici NF.  beyond  the  fixe  of  human  eyes,  that  flie  complain'd  they  often  frighta' 
[^^^^^S/^'^^tsJ  thofe  who  Taw  her  •,    and  were,  indeed,   fo  big,  that   flie  could  noi 

move  them  to  the  right  hand,  or  the  left,  but  was  obliged  to  look 
ftreight  forward  -^  or  if  ftie  would  fee  an  objeft  that  lay  on  one  fide, 
ilie  was  obliii'd  to  turn  her  whole  head  that  way.  And  this  was  her 
cafe  when  fhe  went  to  read  •,  unlefs,  with  her  hand,  flie  mov'd 
tlie  book  from  one  fide  to  another,  to  bring  the  ends  of  the  lines 
direftly  before  her  eyes.  She  faid  her  eyes  were  not  always  equally 
tumid,  and  that  the  day  I  faw  them,  they  had  been,  in  the  morn- 
ing, much  more  fwell'd.  But,  what  is  more  remarkable,  flie  could, 
for  all  this,  not  only  fee  very  well  and  diftinfUy,  but  her  fight 
continued  good,  tho'  this  diftemper  had  been  upon  her  for  twelve 
years.  Nay,  flie  declar'd,  that  when  this  diforder  firft  came  on,  ihe 
knew  of  nothing  that  was  amifs  in  her  eyes,  till  her  friends  told 
her  of  it,  after  they  found  it  of  too  long  a  continuance  to  be  a  cafual 
tumour.  It,  however,  occafioned  great  pain  in  her  eyes  j  for  which 
flie  took  feveral  medicines  with  lb  little  fuccefs,  that  both  fhe,  and 
her  former  phyficians,  thought  the  cafe  defperate  :  upon  which  I  pro- 
pos'd  a  falivation  •,  but  the  modeft  patient  would  by  no  means  con- 
lent  to  it. 
>  difKnefs  of  p.  I  once  look'd  into  the  eyes  of  ^  gentlewoman,  where  I  could  difcera 
figbf  in  the  nothing  amils,  or  unufual,  except  the  narrownefs  of  her  pupils,  which 
Jay-time.        {^  often  efteem'd  a  good  fign  •,  yet  flie  was  much  troubled  with  fumes, 

and  weaknefs  in  her  head*,  and  had  a  very  uncommon  dilbrder  in 
her  fight :  for  in  the  day  time,  flie  faid  it  was  lb  dim,  that  flie  could 
hardly  difcern  her  way  ^  but  that  loon  after  fun-let,  and  during  the 
twilight,  Ihe  faw  far  better:  and  thus  flie  continued  for  a  longtime* 
This  brings  to  mind  an  odd  cafe  of  an  old  learned  divine,  who  com* 
plain\l  to  me,  that,  during  the  day  time,  his  right  hand  fliook  fo 
much,  that  he  could  not  manage  his  penj  and,  therefore,  was  forced 
to  make  ufe  of  it  only  by  candle  light.  I  remember,  that  upon  his 
preffing  me  to  aflign  lome  poflible  caufe  of  lb  odd  a  phenomenon,  I 
told  him,  to  put  him  oif,  that,  perhaps  the  few  animal  Ipirits  he 
had  to  move  his  hands  with,  were  lo  fubtile,  as  to  be  di/fipated,  or 
exhalM,  by  the  warmth  of  the  day,  but  were  kept  in  by  the  coldnefi 
of  the  night,  that  conftipated  the  pores  ^  and  thereupon  recommended 
to  him  the  ufe  of  ftrengthening  things  •,  and  among  the  reft,  of 
chocolate ;  which,  having  continued  to  drink,  for  Ibme  time,  he 
came  and  told  me,  with  joy,  that  he  began  again  to  be  able  to  write 
in  the  day  ^  and  lb,  1  think,  he  ftill  continues  to  do. 
The  appear'  TO.  Being  acquainted  with  two  ladies,  of  very  different  ages,  but 
snce  of  fire  very  near  of  kin,  who  were  both  of  them  troubled  with  diftempers, 
fajpfig  Brfore  that  made  me  guels  their  eyes  might,  fometimes,  be  oddly  affliftedj 
sje  eyes.         j  learnt,  upon  inquiry,    that  one   of  them,    often   thought  flie   faw 

numberlefs  Iparks  of  fire,  that  were  very  unwelcome  to  her  \  and  the 
other,  who  was  fubjeft  to  convulfions,  tho' not  epileptic,  told  me,  flie 
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trequently  faw,  as  Ihe  fancied,  the  like  flaihes  of  fire  pafs  before  her  Medici n 
eyes,  which  at  firft  greatly  affrighted  her.  Lx^^y^ 

11.  A  gentlewoman  about  twenty  years  old,  in  whofe  eyes,  tho'  I  Cf/#«r/  Mp 
could  difcern  nothing  unufual,  or  amifs,  faid,  that,  about  five  years  f'^^^^i  ^ff' 
before  I  faw  her,  having  been,  upon  a  certain  occafion,  immoderately  ^^'^^[ritmi 
tormented  with  blifters,  applied  to  her  neck,  and  other  parts,  flie  was 

quite  deprived  of  her  fight  j  that,  fome  time  after  this,  flie  began  to 
perceive  the  light,  but  nothing  by  the  help  of  it ;  that,  then  ftie  could 
lee  a  window,  without  difcerning  the  panes,  or  the  bars  thereof-,  that, 
afterwards,  (he  grew  able  to  diftinguiih  the  ihapes  of  bodies,  and  Ibme 
of  their  colours  j  and  that,  at  laft,  ilie  could  lee  the  minuteft  objeft : 
and  prefenting  her  a  book,  ihe  not  only,  without  hefitancy,  read  in  it 
a  line  or  two,  but  having  pointed  with  my  finger  at  a  place  of  the 
margin,  near  which  there  was  the  part  of  a  very  little  Ipeck,  that 
might  almofl  be  cover'd  with  the  point  ot  a  pin,  ihe  readily  found 
it  out  J  and  ihew'd  me  at  fome  diftance  from  it^  another  yet  more 
minute,  that  required  a  Iharp  fight  to  difcern  it.  'Twas  now  about 
noon  J  but  ihe  told  me  flie  could  fee  much  better  in  the  evening,  than 
in  any  lighter  time  of  the  day.  I  asked  her,  if  the  letters  of  the 
paper  I  ihe  wed  her,  appeared  black  to  her,  and  the  paper  white.  To 
which  ihe  anfwer'd,  that  they  did  fo  \  but  that  ihe  faw,  as  it  were,  a 
white  glafs  laid  over  both  the  pbjefts.  Two  things  were  particu- 
larly odd  in  this  cafe ;  for  firil,  ihe  is  often  troubled  with  flaihes  of 
lightning,  that  feem  to  iffue  out  like  flames,  about  the  external  angle 
or  her  eye,  and  often  make  her  ilart,  put  her  into  frights,  and  give 
her  melancholy  thoughts.  Secondly,  which  is  more  ilrange  and  An- 
gular, ihe  can  diflin^uifh  Ibme  colours,  as  black  and  white  ;  but  not 
others,  efpecially  red  and  green.  And  when  I  produced  her  a  bag  of 
a  fine  glofly  red,  with  tufts  of  sky-coloured  filk,  ihe  looked  attentively 
upon  it,  but  told  me,  that,  to  her,  it  did  not  leem  red,  but  of  a  dark 
or  dirty  colour ;  and  the  tufts  of  filk,  flie  faid,  feem'd  to  be  of  a 
light  colour,  which  ihe  compared  to  the  colour  of  the  filken  iluff 
of  the  lady's  petticoat,  who  brought  her  to  me :  and,  indeed,  the 
blues  were  very  much  alike.  She  further  faid,  that  the  meadows  did 
not  appear  green,  but  of  an  odd  darkifli  colour  •,  and  that  when  ihe 
had  a  mind  to  gather  violets,  tho' ihe  kneel'd  in  the  place  where  they . 
grew,  ihe  could  not  diilinguiih  them,  by  the  colour,  from  the  grafs 
about  them,  but  only  by  their  ihape  or  touch.  And  the  lady  who 
was  with  her,  took  thence  occafion  to  tell  me,  that  when  ihe  looks 
upoi  a  Turkey  carpet,  flie  cannot  diilinguiih  the  colours,  unlefs  of  thofe 
parts  that  were  white  or  black.  I  asked,  whether  fhe  were  not  troubled 
with  female  obilruftions  j  to  which  ihe  anfwer'd,  not  now,  but  formerly 
very  much. 

12.  I  lately  conversed  with  a  mathematician,  eminent  for  his  skill 
in  optics,  whofe  organs  of  vifion  are  fb  confiituted,  that,  tho'  in  his 
eyes  I  could  difcern  nothing  unufual,  and  tho'  he  makes  frequent  ufe 
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Medicine,  of  them  in  aftronomical  obfervations,  and  optical  experiments,  yet  he 
U^,^?^/*S:)j  confelVd  to  me,  that  there  are  fome  colours  which  he  conflantly  fees 

amifs  •,  and  particularly  inftanced  in  one  which  feemed  dark  to  him, 
whilft  to  me  and  others  it  appear'd  quite  different. 

13.  A  lady,  who  has  been  long  troubled  with  a  very  unufual  dilbrder 
in  her  head,  and  who,  tho'  Ihe  looks  well,  is  never  without  pain  in  that 
part,  told  me,  that  after  violent  fits  hereo",  which  flie  has  fufFer'd  from 
time  to  time,  if  flie  did  but  turn  her  eyes,  fuddenly,  from  one  fide  to 
the  other,  a  convulfive  motion  in  oi>e  of  them  would  prefentiy  enfue; 
upon  which,  all  white  objefts,  and  moft  others  flie  look  d  on  with  that 
eye,  appeared  green.  And  yet  this  was  not  a  tranfient  di(compofure 
that  would  go  quickly  off,  but  continued  for  a  good  while,   aixl  fre- 

3uently  returned  upon  her,   for  a  whole  year  together  ;   fo  that  flie 
efpair'd  of  recovering  the  ufe  of  that  eye,  wherewith  flie,  neverthelefi, 
lees  now  very  well  •,  tho'  her  cephalic  diftempers  are  not  quite  cured. 
And  if  flie  goes  to  read  whilft  the  convulfion  is  upon  her,  the  letters 
are  fo  apt  to  appear  double,  that  if  flie  refolves  to  continue  reading, 
flie  is  obliged  to  fliut  the  difiemperM  eye,  and  employ  only  the  other. 
'jigruttUla*      14-  There  was  a  gentleman  of  great  courage  and  good  parts,  major  to 
utiin  rf  the    one  of  the  regiments  of  king  Ojorles  I  ^  who   being  afterwards  forced 
pufiBM  in  tbe    abroad,  ventured,  at  Madrid ^  to  do  his  king  a  piece  of  fervice,  of  an  ex- 
^^^  traordiiiary  nature  and  confequence,  and  there  judgM  very  irregulan 

Upon  this  he  was  committed  to  an  uncommon  prilbn,  which  had  no 
window  belonging  to  it,  only  a  hole  in  the  wall,  at  which  the 
keeper  put  in  provifion,  and  prefently  closM  it  again  on  the  outfide  j 
but  not  perhaps  very  exaftly.  For  fome  weeks,  this  gentleman  conti- 
nued in  the  dark,  very  dilconfolate,  but  afterwards  he  began  to  think 
he  faw  fome  little  glimmering  of  light,  which,  from  time  to  time, 
increafed  fo,  that  he  could  not  only  difcover  the  parts  of  his  bed,  and 
other  fuch  large  objefts,  but,  at  length,  perceived  the  mice  that  fre- 
quented his  chamber,  to  eat  the  crumbs  of  bread  which  fell  upon  the 
ground,  and  difcern'd  their  motions  very  well.  Several  other  particulars 
of  his  fight  in  that  dark  place  he  related  •,  but  when,  after  fome 
months,  the  face  of  affairs  was  changed,  and  this  gentleman  let  at 
liberty,  he  durft  not  leave  his  prifbn  on  the  fudden,  for  fear  of  lofing 
his  fight  by  the  dazzling  light  of  the  day  j  and,  therefore,  accuftomed 
his  eyes  to  it  by  flow  degrees.  This  relation  I  had  from  the  gentleman's 
own  mouth. 
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REMEDIES, 

Gamd    from  particular   experiments, 
made  in  the  curative  part  of  medicine. 


publifh  a  colleftiou  of  remedies,  without  incurring  the  cenfure  of  equi- 
table perlbns  \  fince  'twas  a  regard  to  the  good  of  mankind  that  induced 
me  to  it.  And  did  fuch  a  praftice  ftand  in  need  of  precedents  and 
examples  to  patronize  it,  very  eminent  perfons,  both  among  the  ancients 
and  moderns,  would  abundantly  afford  them. 

The  major  part  of  the  following  receipts  is,  chiefly,  defignM  for  the 
ufe  of  the  generality,  and  thofe  who  cannot  well  procure  the  afliftance 
of  a  phyfician  ^  and  becaufe  fuch  perfons  are  more  frequently  expoled  to 
external  injuries,  as  ftrains,  bruifes,  tumours,  c^.  I  purpofely  procuLed^ 
from  eminent  furgeons  and  praftitioners,  a  number  of  remedies,  that, 
having  been  found  very  efFeftual  in  fiich  cafes,  might  be  ufefui  in  this  coU 
leftion.  However,  I  am  not  fo  much  an  empiric,  as  to  recommend  any 
remedies  for  certain  and  infallible  cures,  in  the  cafes  wherein  they  are 
proper.  He  muft  either  be  very  happy,  or  very  little  verfed  in  phyfic, 
who  has  never  found  the  moft  celebrated  medicines  ineflfeilual.  And, 
indeed,  the  caufes  and  complications  of  dileafes,  and  the  confiitutions 
of  patients,  are  fo  various,  intricate,  and  obfcure,  that  'tis  extremely 
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Mbdicine.  difficulty  for  the  moft  experienced  phyfician,  to  make  an  accurate  ezpe«' 
l^^^V^^J  rinient  in  the  curative  part  of  his  pro&ifion.     I,  therefore^  folemaly 

profefs,  that  I  do  not  fet  down  medicinal  experiments,  with  the  fame 
poCtivenels  I  do  thofe  in  philoibphy ;  nor  venture  my  reputatioo  upon 
the  fuccefs  of  any  receipt,  or  procefs  in  medicine.  Thefe,  howemi* 
I  always  deliver  faithfully  ^  nor  have  I,  upon  uncertain  rumours,  re- 
corded the  virtues  of  particular  remedies ;  which  may  be  good  widiouC 
being  infallible.  And  we  muft  not  be  ib  weak,  or  fearful,  as  to  perfiiade 
our  felves,  if  a  patient  mifcarries  a^er  the  ufe  of  remedie^  that  the 
fault  was  in  the  medicine.  For,  in  fpite  of  our  endeavours,  the  peccant 
matter  will  often  be  tranflated,  and  the  conftitution  imptiPd  ;  and  the 
conflift  of  ftru^ling  nature,  and  the  conquerins  dileafe,  muft  fometimes 
manifeftit  lelfin  horrid  fymptoms;  which  the  envious,  or  ignoran^ 
unjufily  aicribe  to  the  remedy :  not  confidering  that  the  like  pheno^ 
mena  attend  defperate  difeafes,  and  dying  perfons,  where  no  remedies 
at  all  are  adminiftred. 

I  muft  further  declare,  that  I  do  set  pretend  the  remedies  I  comaoh 
nicate,  ihould  be  phyfic  and  phyfician  too  *,  or  of  themXelves  cure  the 
difeafes  for  which  they  are  recommeiidedt     For,  medicines  ar«  bat 
inflruments  in  the  bands  of  a  phyiician,  and  require  skill  to  manage 
them.    1  am,  therefore,  furprized  at  their  boldnefs,  who  venture  to 
praftile  phyfic  barely  upon  the  confidence  of  {[ood  receipts.    Whoever 
a£ls  as  a  phyfician,  ihould,  at  leaft,   have  a  competent  knowledge  of 
anatomy,  the  hifiory  of  difeafes,  of  the  M^erU  midha^  and  the  chief 
ways  of  compounding  leverai  ingredients  into  medicines,  of  different 
forms  and  conliftencies,  as  circumftances   may  require.    He  who  has 
only  one  good  receipt  for  a  difiemper,  and  knows  not  how  to  vary  it,, 
by  occafionally  adding,  omitting,  or  fubftituting  other  parts  of  the 
Materia  medicstj  muft  frequently  iuffer  his  patient  to  languiih  helplefs  ^ 
or  attempt  to  cure  him  of  one  difeale,  by  throwing  him  into  another*^ 
I  know,  for  inftance,  Ibme  eminent  phyficians,  who  cure  very  fiubbonL 
venereal  cafes,  by   a  chymical  preparation  of  lariaparilla,   guaiacum, 
i^c.  but  if  thele  gentlemen  meet  with  fuch  patients,  as  Euftachm  Rndim 
often  did,   to  whom  guaiacum  would  immediately    give  fb  great  a 
iharpnels  of  urine,  and  inflammation  of  the  urinary  parts,  as  to  hazard 
their  lives  ^  they  muft  be  reduced,  as  well  as  he  was,  to  u(e  mercurial^ 
or  other  remedies. 

It,    alfo,   Ibmetimes  happens,  that  the  very  form  of  the  raediciner 
order'd  in  the  receipt,  renders  it  unfit,  or  impoffible  to  be  adminiftred. 
A  phyfician  of  my  acquaintance  was  call'd  to  a  patient,,  feizM  with  fuch. 
a  conftriftion  of  the  parts  ferving  to  deglutition  and  fpeech,.  as  rendered: 
her  wildly  unable  either  to  fwallow,  or  tolpeakj    and  thus  fee  con** 
tinued  for   feveral    days,    notwithftanding  lome   emetic  preparations 
rhat  were  put  into  her  mouth  •,  till,  at  length,  a  glyfter  was-  luckily' 
prefcribed,  with  four  ounces  of  the  infufion  of  Groctu  mctoBorvm ;  upoiv 
which,  there  foon  followed,  fame  violent  vomitings,^  and  a  freedom  of 
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fpeech  and  fwallowing.    And  fince  thi^  a  young  gentleman  and  fellow-  Mbdicinb. 
tyraveller  of  mine,  was  taken  in  the  fame  manner  ^  fo  that  he  was  appre-  y^^^^V^^^ 
henfive  of  being  ftarv'd  in  a  very  few  days :    and  doubtlefs  he  had  * 
foon  died,  if  a  very  happy  phyfician  had  not,  by  an  eiFe£tual  fpecific 
medicine,  externally  applied,  leaKbnably  relieved  him. 

I  would  not,  however,  that  a  phyfician's  skill  fliould  make  him 
defpife  good  receipts  ^  for  we  have  often  feen,  not  only  empirics  and 
furgeons,  but  even  ladies  and  old<>wives,  with  a  lucky  receipt,  perform 
IDore  conilant  and  eaty  cures  of  a  particular  difiemper,   than  even 
learned  phyficians  by  their  pompdus  and  artificial  preU:riptions.    The 
illuftrious  lord  Fenddm  takes  notice  of  it  as  a  deficiency,  that  receipts, 
approved  by  long  experience^  are  not  more  clolely  and  religtouily  ad*- 
hered  to.    And  the  experienced  Crai$  doubts  not,  that  a  tryM  remedy^ 
rationally  applied,  may  fometimes  prove  more  eiEeftuaf,  than  an  ex- 
cemperaneous  one  judicioufly  prefcribed,  by  the  moft  expert  phyfician* 
But  if  a  medicine  be  powerful  and  commanding,  the  efficacy  of  it 
may  fupply  a  great  want  of  skill  in  the  prefcrlber.    And,  indeed,  there 
are  certain  preparations  and  compofitions  of  medicines  lb  lucky,  and 
beyond   expe£bation  liiccefsful,  that  the   phyficians  who  prefcribed 
them,  may  write  down  an  hundred  others,  each  apparently  as  rational 
as  any  of  thefe,  which,  neverthelefs,  fluU  be  all  much  inferior  to  the 
firft«    'Tis,  therefore,  no  wonder,  that  learned  phyfidans  have  highly 
valued  Ibme  particular  receipts  and  procefTes. 

Upon  the  whole,  'tis  rational  to  expeft,  that  the  noblenefs  of  medi- 
cines will  be  advanced,  as  the  art  of  preparing  them  fliail  be  promot- 
ed; but  ordinary  rece^ts,  without  an  ordinary  meafure  of  skill  in 
phyfic,  are  not  rafiily  to  be  relied  on ;  efpecially  in  acute  difeaies :  yet 
if  there  be  noble  and  extraordinary  fpecifics,  that  work  rather  by 
flrengthening  and  reftoring  nature,  and  relblving  the  morbific  matter, 
than  by  irritating,  weakening,  or  difbrdering  her ;  the  adminiikation 
of  fuch  remedies  may,  perhaps,  ufiially  require  only  common  difcre-  ^ 

tion,   and  the  obfervance  of  fuch  dire&ions  as  may  be  given  along 
with  the  medicine. 

Thus  much  I  thought  fit  to  premife,  that  my  defign  in  publiihing 
the  following  coUeftion  of  remedies,  or  medicinal  experiments,  might  ;.. 

not  be  mifunderfiood  or  perverted.  -^-^ 

A  fUificr  for  ^hes^  effecUfy  if  fcorhutie. 

1 .  Spread  thinly  upon  very  fine  kid-leather^  the  Efnpl^firttm  de  mucila'   t^mi^ti  fi^ 
Itnihmy  and  let  it  lie  upon  the  aching  part,  as  long  as  there  is  need  ***''• 

For  an  old  ^h  or  fhdin. 

2.  Take  ofLucateBm\  balfam  one  ounce,  of  oil  of  turpentine  one  dram ; 
incorporate  them  very  well,  with  a  gentle  heat,  and  anoint  the  part  affeft- 
ed  therewith ;  wearing  on  it  a  piece  of  unwafliM  flanel,befmearM  with  the 
iame  ointment.  H  h  h  h  a  For 
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Mbdicinb.  Far  fcorbutic  Mches^  effecUBy  ^ui  the  flutre^one. 

W^^^'^J      3.  Take  two  parts  of  palm-oil,  and  one  of  oil  of  camomile ;  mix  theft 
-  exaftly,  and  therewith  anoint  the  part  affected. 

jt  pawerfid  remedy  for  fcorhutlc  aches. 

4.  To  one  ounce  of  oil  of  turpentine,  put  one  dram  or  two,  of  the 
volatile  fait  of  hartfliorn,  or  as  much  as,  being  well  ground  with  it  in 
a  marble  mortar,  will  bring  it  to  the  confidence  of  a  kind  of  ointment; 
with  which,  the  cold  being  taken  off,  the  part  affefted  is  tobeiightlf 
anointed* 

For  flight  fitfrbutic  aches  or  pains. 

5.  Anoint  the  pained  part,  from  time  to  time,  with  fafiinp«fpittle  ;  and 
if  you  will  have  the  medicine  a  little  ftronger,  the  patieiit  may  put 
roch-alum^  to  the  bignefe  of  a  finall  pea,  into  his  mouth,  before  he 
employs  his  fpittle. 

For  aches^  and  pricking  pains  in  the  fldes^  or  elfewhere. 

6.  With  a  fufficient  quantity  of  clean  fulphur,  finely  powder'd,  mix 
as  much  f^w/cf-treacle,  as  will  bring  it  to  a  coi^ence  for  pills.  Of 
this  mixture  you  may  give  the  quantity  of  a  piftol-bullet^  twice  or  thrice 
a  day  ^  drinking  any  convenient  liquor  after  it« 

For   acidities  in  the  hlood.^ 

^liUties.  7-  Take  coral,  the  cleareft  and  reddefl  you  can  get,  and  reduce  it  to 

an  impalpable  powder.  Of  this  give  the  patient,  once  or  twice  a  day,  as 
need  ihall  require,  about  one  dram  at  a  time  \  and  let  him  long,  continue 
the  ufe  of  it* 

7i  brif^  aif»ay  the  afier-hirrh. 

^fer4trtk         8.  Give  about  30  drops,  or  any  number  between  25  and  3<,  of  good 

efTential  oil  of  juniper,  in  a  draught  of  any  convenient  vehicle. 

jIn  external  medicine^  often  fnccefsftiSy  try^d  for  agues. 

^4ffm  9'  Take  five,  feven,  or  nine  ffor  'tis  pretended  it  muft  be  an  odd 

number)  of  the  roots  of  rib-wort ;  and  having  made  them  clean,  put 
them  into  a  little  bag  of  farfenet,  or  fine  linen,  and  let  the  patient 
wear  it  upon  the  nape  of  his  neck^  renewing  it  within  two,  three,  or 

t*  four  days,  if  need  require. 

j4  try^d  remedy  for  agues. 

TO.  Take  of  the  bark  of  faffafras-rooti  and  of  F7rghua  fnake-weed,. 
both  in  powder,  of  each  ten  grains  j  and  with  half  a  dram,   or  t^vo 
fcruples  of  mithridate,  or  Kwcr- treacle,,  make  a  bolus  j. to  betaken 
two  hours  before  the  cold  fit* 

A 
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A  choice  medicine  fir  ^uijh  difiemfers.  MfiDicm»;. 

1 1.  Take  of  fait  of  wormwood  fifteen  grains,  crabs  eyes  eight  or  ten  ^^^^ 

grains ;  mix  thefe  well,  and  give  them  in  two  or  three  fpoous-fulV  of 

Ibme  cordial- water. 

jt  wifi'pldificr  fir  agues. 

1 2.  Spread  wax,  to  about  the  thicknefs  of  a^  crown^jiece,  and  of  a 
convenient  breadth  and  length,  to  make  an  entire  wrift-plaifter  j  upon 
this  difplay  the  leaves  of  the  tops  of  rue,  not  yet  fully  open'd,  fo  that 
they  may  cover  the  whole  plaifter  5.  then  apply  it,,  and  let  it  lie  on  for 
feveral  days,  fucceffively. 

jfn  often  tryd  medicine  fir  Mgun. 

13.  Gather  the  leaves  of  rib-wort,  as  near  the  root  as  you  can,  in  a^ 
dry  morning  \  wipe  them  clean,  but  do  not  waih  them ;  then  dry  them 
carefully,  till  you  may  reduce  them  to  powder.    Of  this  give  from 
one  dram  to  two,  mixt  with  one  dram  of  confepre  of  rofes,  the  crumbs » 
of  white  bread,  or  the  yolk  of  an  egg.  or  two., 

Rr  ^esy  eJficUity  tertians: 

14.  Give  as  much  Virginia  fna'ke-root,  reduced  to  fine  powder,  as  will 
lie  upon  a  ikilling,  in  a  glafsof  fli^)^^  juft  before  the  beginning  of  the^ 
cold  fit  ^  repeating  it  once  or  twice  it  need  be*. 

por   a-  tertian  ague< 

1 5.  Of  the  root  of  angelica  powderM,  give  from  half  a  dram  to  a^ 
dram,^  in  any  convenient  vehicle,  about  two  hours  before  the  cold  fit» 

jt  medicine  with  which  atpiartan.was  cur^d^  when  the  hark  hadfail^di 

\6.  Let  the  patient  take  one  dram* of'  the  black  tips  of  crabs-claw?,, 
rcduc'd  to  exceeding  fine  powdery  in  any  convenient  vehicle  or  conferve,, 
twice  or  thrice  a  day,  as  he  would  take  the  cortex^  without  intermitting. . 

Tv  prevent'  or  cure  an  ague. 

17.  Take  grated  angelica- root,  flowers  of  antimony,  of  each  half  a 
dram,  canary  three  ounces:  infufe  them  in  a  cold  place  for  twodays,^ 
and  pour  oft  the  clear  for  two  dofes.    It  is  a  fingular  good  vomit  for- 
the  cure  of  agues  of  all  forts,  bemg  given  in  the  morning  fafting,  four 
or  fix  hours  before  the  fit  j  and  if  it  be  not  a  quotidian  ague,^  on  thfe  • 
intermitting  day.  '  "  ' 

j4n  often  tryd  pericarpium-fir  agues^  eJpeciaBy  tertians. 

18.  Take  a  handful  and  a  half  of  frelhrue,  half  a  handful' of  freflii 
fage,  a  fmall  fpoonfull   of  bay-fair,  and  a  fpoonfull  of  good  vinegar. 
Eeat  all  thefe  very  well  together- i»to  an. umfomLmafs}^ which- divide^ 

iiica> 
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MsDXCiKE.  into  two  parts  \  and  make  thereof  two  wrift-plaifters,  to  be  apply'd  before 
\,^W^^J  the  fit  i  and  renew'd,  if  there  be  occafion,  and  kept  on  till  they  gjrow 

dry  and  troublefome. 

j4n  amulet  4^ainfi  4^s^   tfftcltdly  tertumm 

1 9.  Cut  a  handful  of  groundlel  fmal^  put  it  iiAo  a  ibuare  ptper-bag^' 
about  four  inches  every  way ;  pricking  that  fide  whicn  is  to  be  oeit 
the  skin,  full  of  large  holes  \  and  cover  it  with  (bme  fine  linen,  cjiat 
nothing  may  fal)  out.  Let  the  patient  wear  this  upon  the  pit  of  ha 
ftomach  ^  renewing  it  two  hours  before  every  fit; 

\Art  often  tryd  remedy  for  m  fpni 

20.  Boil  yarrow  in  new  milk,  till  it  be  tender  enough  for  a  catapUfoM 
Applv  this  to  the  ]^atient's  wriihi,  juft  when  the  cold  fit  is  coiniDg4 
and  let  it  lie  on  till  the  fit  is  gone  9  and  if  another  fit  coiiies9  ^ 
fre/h  cataplafins  as  before. 

Far  an  ^e. 

2T.  Take  the  bone,  called  PmelUp  of  the  knee  of  a  dead  man;  and 
having  reduced  it  to  fine  ^wder,  give  of  it  as  much  as  will  lie  traoa 
a  fix-pence,  for  one  dole,  in  any  proper  conferve,  or  vehicle,  benm 
the  cold  fit. 

Fer  ^ues. 

22.  Take  fait  of  carduus,  and  fait  of  wormwood,  each  fifteen  grains, 
tartar  of  vitriol  half  a  fcruple  *,  mix  them,  and  give  them  in  a  few 
fpoonsfuU  of  Rhenijb  wine,  or  of  fome  other  convenient  vehicle,  either 
before  the  fit,  or  at  fome  other  time  when  the  flomach  is  empty. 

For  taking  off  the  fits  of  ^es. 

23.  Give  of  good  common  brimflone,  reduced  to  a  fubtile  ponirdery 
one  dram  and  a  half,  or  two  drams,  either  made  up  into  a  bolus  with 
a  little  honey,  or  in  any  appropriated  vehicle  %  let  it  be  given  at  the 
ufual  times,  and  repeated  once  or  twice,  if  need  be,  efpecially  if  the 
fits  iliould  return. 

A  medicine  almofi  Jfccific  for  agues. 

24.  Take  rofin  of  fcammony  twelve  grains,  diaphoretic  antimony, 
and  cryflals  of  tartar,  of  each  eight  grains  •  mix  thefe  carefully,  and 
give  them  for  one  dole,  an  hour  before  the  fit  comes. 

For  an  ague. 

25.  Take  the  foot  of  a  baker's  chimney,  muflard,  rue,  white-wine 
vinegar,  fallad-oil,  fome  white  pepper  and  ginger  \  make  a  poultis  of 
them,  and  lay  it  to  the  pulle  of  the  arms,  and  let  it  lie  on  for  a  fort- 
night or  three  weeks  An 


w. 
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'An  often  tryd  mtdicme  for   tertum  agues.  MbdicimiJ 

16.  Take  of  alum  and  nutmeg  powder'd,  of  each  about  half  a  dram ;  U^V^J^ 
mix  them  with  about  fix  grains  of  faffiron  j  and  give  this  in  two  or  three 
ipoonsfuU  of  white-wine  vinegar,  at  the  ufual  time« 

j4n  experienced  remedy  for  an  Anafarca,  or  general  dropfy  of  the  whoUhody. 

27.  Fry  frelh  rue  with  oil  of  walnuts,  till  it  becomes  fit  to  be  appI^M,  Aiafarta^^ 
hot,  as  a  cataplafin,  to  the  navel ;  and  keep  it  on  that  part  for  lome 

hours  J  renewing  it  once  or  twice  a  day,  if  need  require. 

A  powerful  remedy  in  ^fefleBic  fits. 

28.  From  the  herb  maftk,  diftil  by  an  alembic,  with  a  copper  body^.;^/ix^}. 
an  effential  oil ;  of  which,  with  fuch  a  pipe  or  quill,  that  one  end  may 

be  open'd  and  flopt  at  pteafure,  blow  up  fome  drops  firfi  into  one  of 
the  patient's  noftrils,  and  then  into  the  other. 

To  prevent  and  checl  the  apifplejy. 

29.  Make  an  iffue  at  the  meeting  of  the  futures,  and  keep  it  long 
open-,  but  if  the  cale  will  not  admit  a  delay,  clap  on  a  good  cupping- 
slafs,  without  fcarrification,  or  with  k,  as  med  uiall  require,  upon  thes^ 
VMXX&  concourie  of  the  futures. 

An  cxperieneed  external  remedy  in  apoplellic  fits. 

30.  Fix  a  cupping-glafs,  without  fcarrification,,  to*  the  ri^w  of  the 
neck,  and  another  to  each  ihoulder ;  and  lee  them  ftick  cm  for  a  com« 
petent  time. 

An  experienced  remedy  to  prevent  s^leRicfits^ 

31.  Make,  at  the  crofling  of  the  futiu'es,  an  iffue,,  with,  diapalma  andi 
oil  of  vitriol  j  and  keep  it  open  the  ordinary  way. 

To  jhengthen  the  ft'omach^   and  promote  the  appetite; 

32.  Make  the  roots  of  gentian  pulverable,  with  no  more  wafi'e  of  the    "AftttUoHm. 
moifiure  than  is  neceffary  •,  reduce  them  to  powder,  of  which  let  the  pi^^* 
patient  take  from  twelve  or  fifteen  grains,  to  double  that  quantity,  or 

more,  twice  or  thrice  a  day.  It  may  be  taken  on  an  empty  flomach, 
or^  if  that  cannot  conveniently  be  done,  at  meal-times.  It  is  very  good, 
not  only  in  want  of  appetite,  but  for  obflruftions :  and  I  have  ufually 
given  it  in  vertiginous  affeflions  of  the  brain ;  and  to  leflen,  if  not  quite 
take  away,  the  fits  of  agues,  and  even  qiiiartans:  but,^in  tlm  cafe,,  the  • 
dofe  muft  beconfiderably  augmentedi . 

An  often  try^d  rmudy  fir  the  afihma;. 

33^  Take  foap-boilers  lees  one  part,^  fpirit  of  wine  reftified  two  parts  j-^ij|g^ 
fet  them  in  digeftion,  and  add  fome  drops  of  chymicaloilofcarraway,,,  ^^^' 
and  of  anifeeds.    The  dofe  in  younger  pedbns  is  about  ten  drops;  and  in 
elder. ones,^from;half.  a.dum.to  (me.d£aa^iii.fomejconrenieuC  tfiJcle. 
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Mbkcins^'  For  a  dry  or  cwnmlfive  ajthma. 

34.  Take  choice  laffron,  reduced  to  a  kind  of  powder ;  and  with  anjr 
convenient  mixture,  give  eight  or  ten  grains  of  it,  in  the  form  of  pillsj 
at  bed-time. 

.  For    afthmMtic  catghs. 

3  5*  Take  two  ounces  of  oil  of  fweet  almonds,  frefli  drawn,  and  pot 
it  upon  one  dram  of  flowers  of  brimftone ;  keep  them,  for  a  fortnight, 
ill  digeftion,  in  a  moderate  heat,  and  then  decant  off  the  oil,  or  pals  it 
through  a  clean  linen  rag,  to  keep  back  the  brimflone  :  and  or  thisliquor 
^ive  a  fpoonfull  or  two  at  a  time. 

A  medicine  for  dry  or  convulpve  ^hmaSy  dnd  for  eofihenefs. 

36.  Give,  at  bed-time,  eight  or  ten  grains  of  choice  Ikf&on,  groAf 
pulverized,  in  a  little  fyrup  or  conlerve  of  violets. 

For  mofi  afihmMtic  diftemfers. 

37.  Take  of  the  roots  of  elecampane,  thinly  fliced,  one  ounce;  of 
the  leaves  of  ground-ivy  a  handful.  Boil  thefe  in  three  pints  of  fpring* 
water  to  a  quart  •,  ftrain  the  decoftion,  fweeten  it  with  a  little  Jive 
honey,  and  let  the  patient  take  thereof  fix  or  feven  fpoonsfull  at  a  time* 

For  tm(t  afthm4tic  diftemfers* 

35.  Take  juice  of  hyflbp,  and  choice  honey,  of  each  two  pound ; 
mix,  boil,  fcum,  and  make  a  fyrup '-,  of  which  give  four,  fpoonsfull, 
or  more,  morning,  noon,  and  night. 


UHtfyil^* 
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For  the  bloody-flux. 

39.  Dry  pips-dung,  and  burn  it  to  grey  afhes;  of  which  give  about 
half  a  dram  for  a  dole  j  drinking  three  fpoonsfull  of  wine  -  vinegar 
after  it. 

For  the  bloody-Jlux  and  fleurifte* 

40.  Grate  to  fine  powder  the  dry'd  pizzle  of  a  flag ;  and  give  of  it 
as  much  as  will  lie  upon  a  ihilling,  once  or  twice  a  day,  in  any  con- 
venient vehicle. 

An  cxfericmrd  medicine  for  a  dyfentery^  or  bloody  jlvx. 

41.  Give  about  three  ounces  of  the  juice  of  ground-ivy,  mixt  with 
one  ounce  of  the  juice  of  plantain,  once  or  twice  a  day. 

To  Jfcp  a  dyfenteryy  or  bloody-flux. 

42.  Makeup  the  powder  ot  fufs-balls,  with  feme  conlerve  of  rofes,  or 
other  convenient  fubitance,  into  pills  \  and  of  this  mixture  give  as  much, 
in  thedyfentery,  as  contains  from  about  a  fcruple,  to  half  a  dram  of  the 
powder.  For 
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for  dyfenterical  fluxes. 
'43.  Take  good  ^^nfctf  turpentine,  and,  with  a  very  gentle  heat,  evapo- 
rate it  fo  far,  that,  when  cold,  it  may  almoft  coagulate.  Incorporate 
this  fubftance  with  fine  (iagar,  enough  to  make  it  up  into  pills,  whereof 
give,  m  the  morning  failing,  as  many  as  will  amount  from  a  Icruple  to 
a  dram  of  the  turpentine. 

jin  experienced  remedy  for  dyfenterical  fluxes. 

44.  Take  the  thigh-bone  of  a  man^  calcine  it  to  whitenefs;  and  having 
purged  the  patient  with  an  antimonial  medicine,  give  him  one  dram  of 
this  powder  for  a  dofe,  in  fome  good  cordial. 

Fir  the  dyfemeiy^  4md  fluxes  caufed  hyfl^arf  humours. 

45.  Take  from  half  a  fcruple  to  one  Icruple  of  Mercurm  dulcisj  and  as 
much  fine  fugar  \  and  with  Ibme  purgative,  let  the  patient  take  it  once 
a  day  j  with  care  that  none  of  it  remain  in  his  mouth  or  throat. 

An  often  try^d  medicine  for  fluxes  ofthebeByj  tho^  bloody. 
4^.  Give  for  a  dofe,  in  any  convenient  vehicle,   as  much  powdet'd 
pizzle  of  a  flag,  as  will  lie  upon  an  ordinary  half-crown  piece. 

An  effelhdl  medicine  for  dyfenterical  and  other  fluxes. 

47.  Take  of  the  skin,  liver,  gall,  and  all  the  parts,  except  the  mufcles, 
of  a  hare ;  and  having  dryM  them  fo,  that  they  may  be  conveniently 
reduced  to  powder,  give  of  it  from  about  two  Icruples  to  one  dram,  in 
any  convenient  vehicle* 

For   a  bloody^flux. 

48.  Take  half  an  ounce  of  London-tre^Lcley  and  an  ounce  of  conlerve  of 
red  rofes  ^  mix  them  together  with  fome  fyrup  of  clove  july-flowers,  or 
of  citrons,  and  keep  them  thus  mix'd  in  a  coverM  pot.  Take  of  the 
ele&uary  about  the  quantity  of  a  walnut,  night  and  morning,  for  two 
days,  fafting  two  hours  before  and  after  j  then  intermit  a  day,  and  take 
it  again  in  the  like  manner. 

r 

An  often  tryd  remedy  for  the  dyfentery^  and  jharp  fluxes  of  the  belly. 

49.  Givefroni  15  to  20  grains  of  Mercwrim  dulcis^  well  prepared,  and 
incorporated  with  about  an  ounce  of  catholicon,  or  one  Icruple  of 
torrified  rhubarb. 

For  the  bloody 'fluXy  or  other  fluxes. 
to.  Take  of  J^an  earth,  and  powder  of  rhubarb,  each  equal  parts  \ 
and  give  half  a  dram  at  a  time,  every  mornmg,  fafting. 

Vol.  III.  liii  ^ 
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Mbdicikb* 

V^^PV'^^J  -^  ^fi^^^  ^ry'^  w^^/rmr  /or  the  bloody-fluxy  good  atfo  in  fleurifUsi 

51.  Give  one  dram  of  the  feed  of  flix-weed,  in  two  or  three  Ipooos^ 
full  of  any  convenient  vehicle^  once  or  twice  a  day. 

jin  affroved  medicine  for  the  Uaody-flux^  good  dlfo  firfleurifes. 

52.  Give  two  or  three  fcruples  of  hare's  blood,  beaten  to  powder,  for 
one  dofe,  in  a  fpoonfuU  or  two  of  mint-waten 

jt  very  often  exferieneed  remedy^  for  dyf enteric  and  other  ftuxei^ 

53.  Boil  the  quantity  of  a  walnut  of  the  freih  warm  dung  of  a  hog, 
and  as  much  fine  mutton  fuet,  fticed  thin,  in  a  porringer  of  new  milk : 
when  theie  are  well  incorporated,  ftrain  them  through  a  clean  linen 
cloth  \  fweeten  it  with  loaf-fugar,  and  let  the  patient  take  the  ased^ 
cine  warm,  Once  or  twice  a  day» 

To,  ptrifh  nnd  fweeten  the  blood. 

VeedttPmi/^.      54.  Take  the  Miner  a  of  HungMri^mj  or  other  choice  antimony,  and 
'  having  ground  it  to  very  fine  powder,  without  fuffering  it  to  touch 
any  metal,  give  of  it  from  ten  grains  to  a  dram,  once  a  day,  at  din* 
ner,  that  it  may  mix  with  the  aliment. 

To  etemfe  the  bloody   mtd  firengthen  went  fdtientf. 

55*  Take  of  vipers,  reduc'd  to  fine  powder,  one  ounce,  diaphoretic 
antimony  half  an  ounce,  clear  yellow  amber  two  drams,  ftarch  as 
much  as  all  the  reft,  and  of  fugar  as  much  as  of  fiarch  ^  make  them  into 
a  fine  pafte  with  fpirit  of  wine,  and  then  form  them  into  fmall  cakes^ 
wliereof  one  may  ferve  for  a  dole. 

To  refohe  exhrdvafated  blood. 

BM  to  r«.      5<^«  Spread  the  powder'd  root  of  burdoc,  upon  a  linen  cloth,  and  bind 
fiive.wbenex*  it  quite  roimd  the  part  affiled  ^  renewing  it  twice  a  day. 

To  ftrengthen  the  bowels. 

Bnotif  to  57.  Let  the  patient,  from  time  to  time,  fwallow  a  clove  of  garlic  on 

jfritigthin.       two,  without  chewing. 

To  reduce  JU^gy  breafis  to  m  good  Jhape  and  plkmpnefs. 

Bresfttt  their  58.  Take  green  hemloc  well  bruisM,  and  reduced  to  a  kind  of 
dififden  to  cataplafm,  to  be  applyM,  gently  warmM,  to  the  parts,  and 
"*^  kept  on  till  it  hath  performed  what  was  intended  j  llufting  it  once  a  day,.. 

For  ulcers  in  the  brea/ly  or  elfcwhere. 

59.  Take  millepedes,  or  wood-Uce,  and  having  walh'd  them  clean„ 
•with  a  little  white- wine,  axid  dry'd  them  withua  Unen  cloth,,  beat  them? 
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very  well,  m  a  glafs  or  marble-mortar,  and  give,  for  the  firft  time,  as  much  Medic 
juice,  as  you  can,  by  flrong  expreffioii,  obtain  from  five  or  fix  of  them.  \j^^^ 
This  juice  may  be  taken  in  fmall  ale  or  white-wine^  in  which,  the  next 
time,  you  may  give  as  much  as  can  be  IqueezM  out.  of  eight  or  nine 
millepedes;  and  £b  continue,  increafing  the  number  that  you  employ 
by  two  or  three  at  a  time,  till  it  amount  to  twenty-five  or  thirty  •,  and, 
if  need  be,  to  forty  or  more,  for  ofie  taking.  And  if,  upon  pounding 
of  thefe  infefts,  the  mafs  they  afford  be  too  dry,  you  may  dilute  it  with 
a  little  white*wine,  or  ale  \  that,  being  penetrated,  and  io  foftned  by 
the  liquor,  the  mals  may  the  better  part  with  its  juice. 

An  often  tryd  catsfl^m  to  breal  d  fori  breaft. 

60.  To  the  yolks  of  4  eggs,  take  4  ounces  of  live  honey,  mix  them> 
by  grinding,  well  together,  with  about  half  a  pint  of  claret-wine ;  and 
apply  this  mixture,  as  a  poultis,  to  the  part  afficfted. 

For  an  outVHird  bruifi* 

61.  Apply  to  the  part  afEefted,  purified  honey,  ipread  upon  cap-paper ;    Brw/eh 
to  be  kept  on,  with  fome  conveaient  pUtifler^  or  bandage^  and  ihifted 

Once  or  twice  a  day. 

Or, 

61.  Beat  aloes  fuccotrina  to  fine  powder  ^  andpour  on  it  as  much 
role- water  as  may  dilTolve  a  great  part  of  it.  This  done,  fiir  them 
well  for  a  while ;  and  when  the  mixture  is  fettled,  pour  off  the  liquor, 
and  in  it  dip  linen-ra^s,  which  being  applied  to  the  part  afle&ed,  will 
fbon  fiick  to  it ;  and  leldom  need  be  removed,  till  the  patient  is  reliev'd : 
and  then,  to  get  them  off,  the  rags  mufi  be  well  wetted  with  warm  water* 

For    a  frejh  hruife. 

63.  Take  frefh  butter  and  parfley,  of  each  a  fufHcient  quantity,  and 
having  chopt  the  herb,  mix  it  very  well  with  the  butter,  to  the  confifi«> 
ence  of  a  cataplaip ;  to  be  apply'd,  warm,  to  the  bruUed  part. 

For  M  hruife^  or  co^^ated  blood. 

64.  Take  black  foft  fbap,  and  with  a  fufficient  quantity  of  crumbs 
ot  white-bread,  very  well  mixt  with  it,  make  a  pafte,  which  is  to  be  laid 
on  the  part,  with  a  linen  rag,  and  kept  bound  upon  it  for  fome  hours  ; 
that  it  may  haye  time  to  reiblve  toe  congealed  blood,  and  bring  the 
contufed  part  from  a  livid  to  a  red  coloun 

A  powerful  medicine  for  bruifes^  and  fever al  either  ^eSliont^ 

65.  DifTolve  in  reftified  fpirit  of  wine,  as  much  pure  camphire  at 
you  eafily  can ;  and  keep  it  very  clofe  &oiat.  To  ule  it,  moiften  thoroughly 
ibme  thin  pieces  of  hnen  or  flannel  tnerewitih,  and  apply  them  luke^ 

liii  2  t^arm$ 
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MBDicikE.  warm  \  and,  likewife,  you  may,  with  a  rag  dipt  therein,  apply  it  to  the 
^^^/^^  eye-lids  •,  taking  care  that  none  of  it  get  into  the  eye  itfelf,    fince 

there  it  would  caufe  great  fmart.    It  may,  alfo,  be  very  uiefully  apply'd 

to  burns  ^  and  yet  more  fb  tb-  bruifes. 

> 

For  buTftSm 

Jl^  66.  Take  goole^greafe,  and  having  foftly  melted,  and  a  littte  dcimmM 

it,  fqueeze  into  it  as  much  frcfhly  expreft  juice  of  groundi*ivy4eaves^ 
as,  by  continual  fiircing,  will  bring  it  to  the  conMence  of  a  green  oint- 
ment. With  this  anoint  the  part  affefted,  and  afterwards  lay  on  it 
fine  old  rags,,  well  dipt  in  the  fame  odntment.. 

ForhwmSy  and  fi^mchihg  of  blooiL 

6*7.  Diflblve  a  large  proportion  of  fugar  in  rain-water ;  and  with  a 

,    fufficient  quantity  of  linfeed-oil,  or  oil  of  olives,  beat  up  this  liquor 

till  the  oil  be  brought  to  the  confiflence  of  an  unguent,  with  which 

anoint  the  part  af&fted  as  foon  as  poflible ;  renewing  the  application 

cccafionally^ 

A  very  often  experienced  remedy  for  burns. 

68.  Take  two  parts  of  oil  of  walnuts,  and  oxjie  of  honey,  mix  theut 
well  together  over  a  gentle  fire,  and  when  they  are  thoroughly  incor- 
porated, dip  a  feather  in  the  mixture,  and  therewith  anoint  the  part 
affefted,  Co  that  the  ointment  may  touch  it  immediately ;  and  then  ftrew 
on  it  Ibme  powder  of  ceterach„  or  fi)leen-w.ort  •,  keeping  the^  part  ^uie.t, 
and  defended  from  the  air. 

uigjiinfi  burns. 

69.  Beafronions  into  afdft  mars,and  apply  them^,  as  fpeedily  as  poiSbfe 
to  the  pattaffea^d  ;^  and  keep  them  on  it  till  they  bi^in  to.  grow  dry  ilk ; 
and  then,  if  need  be,  fliifb  tHem,  and  apply  frefli. 

JV  a  fi-ejb  burnl 

70.  Beat  a  fiifficient  quantity  of.  onions,  very  weH,  with  common  folt 
finely  powder'd,  to  be  applied,  as  a  cataplafin,  warm,  to  the  part 
affeiled ;  renewing  it,  if  need,  be,  till  the.  impreflion  of  the  fire  be 
t^ken  out<». 
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Medic 
j4n  exccBem  ointment  far  bums  and  fcalds.  Kjff^ 

71.  Take  of  the  inner  rind  of  the  elder-tree,  and  of  frefli  flieepV 
dung,  without  any  adhering  ftraws  or  loulnefs,  of  each  one  handtui  \ 
and  with  frelh  butter,  or  oil,  make  thereof  anointment,  to  be  applied 
as  ufual  in  fuch  cafes. 

An  offrovtJL  remedy  fir  bumsy  efftcinUy  recent  ones.  - 

72.  Take  a  (ufficient  quantity  of  adders-tongue,   and  gently  boil  it 
in  linfeed-oil,  till  the  liquor  be  ftrongly  impregnated  with  the  herbj. 
then  ftrain  it,  and  keep  it  ftopt  for  ule. 

An  exceBent  ointment  for  burns  md  fcalds. 

73-  Take  of  Saccharum  Saturni  half  a  dram,  of  the  fliarpeft  vinegar 
four  ounces  *,  make  a  folution  of  the  former  in  the  latter,    and  add,, 
drop  by  drop,  (often  flirring,  or  ihaking  them  together)  as  much  oil  of 
elder  as  will  ferve  to  reduce  the  mixture  into  the  form  of  a  liniment. 

P»r  sium. 

74.  Mix  lime-water  with  linfeed-oil,  by  beating  them  together  with; 
a  fpoon  J  and,  with  a  feather,  drefs  the  burn  federal  times  a  day* 

F091  a  burn  or  fcald  in  the^  eye. 

75.  Take  the  mucilages  of  quince*ieed,  flea-wort,  linleed  and  fenugreek 
/  feed,  of  each  one  fcruple  ;  boil  them  very  lightly  in  4  ounces  of  betony- 

water  j  filter  and  apply  it  to  the  part. . 

An  Mffroved  medicine  for  a  cancer^  not  h^okevw 

7<^-  Take  dulcify'd  colcothar,  and  with  cream,  or  the  whites  of  eggs,      Cmm 
beaten  to  a  water,  bring  it  to  a  cataplafm;  which  ought  to  be  made 
large,  and  fpread  about  the  thicknefs  of  half  a  crown,  and  applied  warm 
teethe  part  aifefted  5  ihifting  it,,  .at  leaft^once  a  day, 

For  a  cancer  in  the  breafi. 

77.  Take  of  the  warts  that  grow  on  the  hinder  legs  of  a  ftone-- 
horfe,  dry^  them  gently  till  you  can  reduce  them  to  a  powder,  of  which 
you  may  give  half  a  dram  for  a  dofe  in  any  convenient  vehicle.    And 
tarefolve  hard  tumours. in  womens  breafts,  apply  to  the, part  turnips 
boiled,  and  made  unftuous  with  frefh  hog's  lard... 

Avery  often  experienced medicim  for  cmhtrs  in  the- mouthy  andelfeivherek. 

78.  Take  flowers  of  fulphur  one  ounce,  roch-alum,  crude  and  finely  CmdU 
pulveriz'd,  half  an  ounce  ^  mix  thefe  very  well  together,- and  incorpo-  « '.' 
rate  them  with  as  much.  good,  honey,  as  will  ferve.tQ luring  the  mixture 

t^j 
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MfiDiciNB.  to  the  confifteiice  of  a  liniment,  to  be  apply'd,  from  time  to  time,  to  the 
~  "  paf  t  affefted. 


j4  trji^d  medicine  fir  chilblains. 

CMUsine.  79-  Take  thick  frefh  parings  of  turnips,  and  hold  them  to  the  fire 
till  they  be  very  crifp^  then  apply  them  to  the  unbroken  tumours  or 
blifiers,  as  hot  as  the  patient  can  endure  ^  keep  them  on  for  a  com- 
petent time,  and  apply  new  if  need  require.  They  will  cauft  the 
peccant  matter  to  tranfpire,  or  otherwife  wafie,  without  breaking  the 
blifters. 

j1  remedy  far  chilblains. 

€o.  Take  a  turnip,  roaft  it  well  under  the  embers,  beat  it  to  a 
poulcis,  apply  it  very  hot  to  the  part  af&Qred,  and  keep  it  on  for  3 
or  4  days  ^  or  fhift  it  twice  or  thrice,  if  occafion  require. 

For  the  chin-congh^  and  fti^ng  of  the  Iw^s. 

c#M/  mid      81.  Make  fyrup  of  peny-royal,  or  of  ground-ivy,   moderately  tart 
htf^f^  with  oil  oFvitriol  \  and  of  this  let  the  patient  take,  very  ieifurely,  about 

a  quarter  of  a  fpoonfiiU  from  time  to  time. 

For  coughsy  effeciaHy  fuch  as  proceed  from  thin  rheums. 

82.  Take  of  choice  olibanum  finely  powder'd,  from  one  icruple  to 
half  a  dram,  and  mix  with  it  an  equal  weight  of  fugar-candy ;  let  the 
patient  take  it  at  bed-time,  in  the  pap  of  an  apple,  for  feveral  nights 
together :  it  may,  alio,  be  taken  occafionally,  at  any  other  time  when 
the  ftomach  is  empty. 

j4n  approved  remedy  for  a  coldy  efpecialfy  if  it  affcBs  the  breaft. 

•  *  83,  Take  a  flieet  of  brown  paper,  of  an  even  texture,  and  anoint  it 

uniformly  over,  and  very  well,  with  old  tallow,  fo  that  the  paper  may 
be  thoroughly  penetrated  by  it :  then  cover  it  thinly  with  nutmeg, 
aikl  clap  it  warm  to  the  pit  of  the  fiomach,  that  it  may  reach  far  both 
above  and  beneath  it. 

j4n  experienced  medicine  for  coughs. 

84.  Boil  good  turnips  in  water,  and  having  exprefs'd  the  juice,  mix 
it  with  as  much  finely  powder'd  fugar-candy,  as  will  bring  it  into  a 
kind  of  fyrup  ^  of  which  let  the  patient  fwaltow  a  little,  as  gently  as 
he  can,  from  time  to  time. 

'j4  medicine^  Xfhich  cured  a  gentlewoman^  who  had,  in  vain^  taken  much  phypc  for 
i.     .  a  confumptive  cot^h. 

i^-  II5.  From  ten  or  twelve  fine  raifins  of  the  fun,  take  out  the  little 

kernels,  and  fiuff  the  raifins  with  the  tops  of  rue^  and  let  the  patient 

fwal- 
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fwallow  them,  either  as  they  are,  or  in  the  form  of  a  bolus,  early  iiiMEDiciNi 
the  morning  j  fafting  after  them  for  two  or  three  hours  at  leaft.  L^^'^ 

j4  powerful  medicine  to  ripen  cou/^hsj  mtd  haft  en  the  expeBoratien  of  phlegm. 

8tf.  Cut  onions  into  flices,  and  fry  them  with  frelh  butter,  as  if  you 
were  to  eat  them ;  then  boil  them  with  new  milk,  till  it  be  well  im- 
pregnated therewith,  and  they  be  made  tender.  Of  this  mixture  let 
the  patient  take  a  moderate  quantity  from  time  to  time. 

An  excellent  remedy  for  a  cough. 

87.  Take  of  virgin-honey  two  oimces  \  of  red  rofes,  warily  dryM^  and' 
finely  powder'd,  half  an  ounce  ^  of  choice  fulphur,  very  well  lifted,  two 
drams  ^  of  good  benjamin  reduced  to  fine  powder  one  dram  ;  beat  and 
mix  all  thefe  very  well;  and  let  the  patient  take  the  quantity  of  a 
nutmeg  thereof,  from  time  to  time. 

tor  a  cotigh^  ejpeciatly  if  oceowfMied  with  4  tickling  rheunu 

88.  Take  equal  parts  of  finely  powdered  olibanum^^  and  f^enici-trezcle ; 
incorporate  them  exaftly,  and  ot  this  mafs  form  pills  of  what  bignefs 
you  pleafe.    Let  the  patient  take  about  half  a  dram^  at  bed-time,  or^., 
if  need  be,  one  fcruple,  or  more,  twice  a  day. 

An  experienced  balfmn  for  coi^s^  confmfftions^  otdftrmhs^  brmfis^  dches^  &c; 

89.  To  one  part  of  good  flower  of  brimfione,,  put  four  or  five,  in- 
weight,  of  oil-olive,  and  boil  them  together  in  a  large  earthen  veffel^ 
till  the  fulphur  is  perfe&ly  diffolved,  with  the  oil,  into  a  blood-red 
balfam;  flirring  it  carefully  all  the  time.  When  this  is  outwardly  applied^^ 
it  fhould  be  well  warmed  and  chafed  inta  the  part  af&fted  ^  or  lint  being 
dipt  in  it,  may  be  kept  upon  the  place.    It  may,  alio,  be  taken  internally 
at  any  time  when  the  flomach  is  not  full,  either  roU'd  up  in  fugar,  or.- 
mixed  with  any  convenient  vehicle,  from  two  to  fifteen  or  twenty  drops.^ 
This  remedy  has  proved  ferviceable  in  confumptions^and,^ externally,, 
m  fits  of  the  gout. 

A^romedy  for  the  colicd 

90.  In  a  draught  of  any  convenient  liquor,  dillblve  about  oiae  dram  ^^9^- 
of  good  fait  of  tartar  j^and  let  the  patient  take  1(2  for  a  dofe.. 

Rr  the  colic. 

jT.  Take  clean  white  chalk,,,  dry M,  and  reduced^o  fine  powdfer ;  wet^ 
this  with  the  exprels'd  juice  of  camomile,  and  let  it  dry  in  the  air, . 
without  the  heat  either  of  the  fire,,  or  of  the  fun.    This  done,  wet  it 
again  with  new  juice  of  camomile,  and  4ry^  itxhe  lecoiid  time,  as  before*- 
Wet  and  dry  it  again  the  third  tuae,^g^  eveaa  fourth  time ;.,  then  agaiiui 

rffdurgr 
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Mbdicinc.  reduce  the  dry  mafs  to  fine  powder :    and  of  this  powder  let  the  patient 
U^*V'"*^J.  take  at  a  time,  as  much  as  will  lie  upoa  a  fix-pence^  in  a  proper  vehicle. 

Far  the  colic  andfeveral  other  difiempers* 

92.  Take  4  or  5  balls  of  frefh  ftone-horfe  dung,  and  let  them  fteep, 
fi>r  about  a  quarter  of  an  hour,  in  a  pint  of  white-wine,  in  a  vef&l  well 
fiopp'd,  that  the  liquor  may  be  richly  impregnated  with  the  more 
volatile  and  fubtile  parts  of  the  dung*,  Arain,  and  give  of  it  from  a 
quarter  to  half  a  pint,  or  more  at  a  time  •,  the  patient  having  a  care  not 
to  take  cold  after  it. 

jfn  affroved   medicine  far  the  colic. 

93*  Mix  about  half  a  dram  of  mafiic,  with  the  yolk  of  a  new  laid 
egg  ^  and  give  it  to  the  patient  once  or  twice  a  day. 

\An  experienced  medicine  for  the  colic. 

94.  Take  of  good  nitr6  one  ounce,  rub  it  well  in  a  clean  fione^mortar, 
with  half  a  fcruple,  or  more,  of  fine  faffron  \  and  of  this  mixture  give 
about  half  a  dram  for  a  dole,  in  three  or  four  ounces  of  cold  fprmg^ 

water. 

j4  mixture  for  fits  of  the  collc^  dnd  fotne  llnds  of  convulftons. 

95.  Take  one  ounce  of  flower  of  fulphur,  and  as  much  fugar-candy ; 
grind  them  very  well  together  in  a  ftone  mortar,  and  upon  this  quantity 
drop  thirty  drops  of  oil  of  carra way-feeds,  as  much  oil  of  oranges,  and 
as  much  of  the  oil  of  auifeeds :  incorporate  thefe  well,  and  of  the 
mixture  give  about  twenty  or  thirty  grains  for  a  dofe. 

An  Incomparable  medicine  for  the  colic* 

960  The  yellow  peel  of  oranges  being  reduced  to  powder,  give  from 
half  a  dram  to  two  fcruples  of  it,  in  any  convenient  vehicle. 

tI^i^  j4n  often  experienced  medicine  for  the  collc^  efpeclally  If  produced  byjharp  humours^ 

97.  To  a  quart  of  claret,  put  about  two  ounces  of  nettle-leeds  j  flop 
the  bottle,  and  keep  it  in  boiling  water,  a  little,  to  affift  the  wine^ 
impregnation  with  the  finer  part  of  the  feeds:  and  of  this  liquor  let 
the  patient  take  a  finall  draught  once  or  twice  a  day. 

A  good  purging  drink  for  the  colic. 

98.  Take  two  ounces  of  rhubarb,  four  ounces  of  gentian,  and  a  quart 
of  good  anifeed-water  j  let  the  roots  infufe  long  in  it,  and  give  the  pa- 
tient about  two  fpoonsfull  at  a  time,  as  often  as  need  requires. 
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Medici  ] 
\A  medicine  dtnofi  ffecific  for  a  fit  of  the  colic*  KA^^  ^ 

99.  Take  about  half  a  dram  of  the  exprels'd  oil  of  nutmegs^  commonly 
called  oil  of  mace;  diflblve  it  in  fome  fpoonsfuU  of  good  wine,  which 
the  patient  is  to  take  as  hot  as  conveniently  he  can. 

A  ^y^  remedy  for  colics^  good  alfo  in  fits  of  the  mother. 

too.  Take  dry  ginger,  and  cut  it  into  thin  flices;  with  thefe  fill  a 
pipe,  and  receive  the  fmoke,  as  you  would  that  of  tobacco.  Do  this 
twice,  thrice,  or  four  times  a  day,  but  eipecially  at  bed-time,  and  in  the 
morning. 

'An  excetent  medicine  for  convulfive  colics. 

TOT.  Take  of  the  volatile  fait  of  pigeons-dung  two  or  three  grains,  or 
more  \  mix  it  with  a  Icruple,  or  half  a  dram  of  the  fame  dung  crude, 
but  flowly  dryM,  and  finely  powder'd.  Give  this  mixture  for  one 
dole,  in  lome  ipoonsfiiU  of  any  convenient  vehicle. 

Far  the  colic^   or  fains  in  the  fides. 

1 02.  Take  two  balls  of  frefli  horfe-dung,  and  infufe  them  for  twelve 
hours  in  good  white-wine,  in  a  dole  vefTel;  then  flrain  the  liquor,  and 
let  the  patient  take  five  or  fix  ounces  of  it  at  a  time. 

For  the  colic. 

103.  Boil  about  one  ounce  of  the  leeds  of  black  flinging  nettles, 
in  a  quart,  or  more,  of  good  claret-wine  \  flrain  the  decoftion,  and  give 
of  it  a  wine-glais  full  at  a  tinie,  twice  or  thrice  a  day. 

An  excellent  medicine  for  the  colic. 

104.  Take  of  Dr.  Stefhens-^zXtv^  plague- water,  juniper-berry-water> 
of  each  half  a  pint,  powder  of  rhubarb  two  ounces  j  mix  thefe  toge* 
ther,  Ihake  the  bottle,  and  take  about  4  fpoonsfull  at  a  time. 

For  the   colic. 

T05.  Give  of  orange-peel  dry'd  and  powder'd,  a  fpoonfuU  atatima^ 
mixed,  with  a  little-white  fugar,  in  any  convenient  vehicle. 

A  good  medicine  in  fains  of  the  colic  or  ftone. 

1 06.  Take  half  a  pint  of  fallad-oil,  and  as  much  fack,  or  clarct-wine  j 
fliake  them  very  well  together,  and  give  them,  moderately  warm,  for 
a  glyfter. 

Vol.  Iir.  Kltkk  JSm 


^l8  Medicinai  Experiments. 


BDICINB. 


jtfg  afproved  medicine  for  inveterate  fiarlmtic  colics^  andfmtts  of  the  bojpels* 

107.  Take  En^L'Jhbzrley^  well  wafli'd,  and  boil  it  in  a  TuBficient  qiran-' 
tity  of  frefli  fpriiig-water  tiMI  it  be  ready  to  burft  j  then  pour  oft  the 
clear,  upon  the  yellow  part  of  the  rinds  of  lemmons^  freffti  cut  from  die 
white^  and  put  them  into  a  bottle,  carefully  ftopt^  for  conftaat  drink. 

To  make  Ume^VMter  nfefid  in  feveral  difiemfers. 

ti^wffthnf]  io8.  Take  one  pound  of  good  quick-lime,  flake  it  in  a  gallon  of  warm 
water,  and  let  it  nand  till  all  that  will  fubfide  be  fettled  at  the  bottom, 
and  after  leparation,  the  water  fwim  clear  at  the  top  ^  at  which  time,  a 
kind  of  thin,  brittle  fubfiance,  like  ice,  will  cover  the  furface  of  the 
liquor :  as  (bon  as  the  water  is  thus  fuiHciently  impregnated,  pour  it 
oa  warily,  and  keep  it  well  flopped  for  ufe. 

A  lime-water  fhr  confumftiens  and  ohf^ruEltons. 

109.  In  a  gallon  of  cold  lime-water,  infufe  falTafras,  liquorice,  and 
anifeeds,  of  each  4  ounces,  choice  currants,  or  diced  raillns  of  the  fun,^ 
half  a  pound*    The  dole  is  4  or  5  ounces,  to  be  taken  twice  a  day.. 

Avery  nourifiifg  aliment^  that  hMb  recovered  many  in  con/umftions. 

iTC.  Boil  eight  or  ten  craw-filhes,  after  the  blackefi  gut  or  firing 
is  taken  out,  in  barley-water,  till  they  become  very  red  j  then  take 
them  out,  and  beat  them  long,  fliells  and  all,  in  a  marble-mortar,  and  in 
a  prefi,  ftrongly  Iqueeze  out  the  juice ;  which  may  be  given  either  alone,, 
or  raixtwith  about  an  equal  part  of  chicken- broth,  or  Ibme  fuch  conve* 
nient  alimentaMiquor. 

Fdr  convulfionSy  ejff'ecialty  in  children. 

mvutfim*  I  IT.  Take  earth-wOrms,  walh  them  well  in  white-wihe,^l)iit  (b  aa 
they  may  not  die  in  it  \  then  dry  the  worais,  with  a  moderate, 
heat,  upon  hallow  tiles,  that  they  may  be  conveniently  reduced  to  pow- 
der ;  to  one  ounce  of  which  add  Ibme  grains  of  amber^greece.  The 
dofe  is,  from  one  dram  to  a  dram  andhalT^  in  any  •  convenient  vehicle. 

For  convulfiont  in  children. 

112.  Give  th^  patient  from  2,^  J,  or  4,  to  5,-  tfj  or  7  grains,  accord- 
ing to  thechild's  age,  of  the  true  volatile  fait  of  anriber,  in  any  proper 
vehicle.    But  this  medicine  i3  not  fo  efi^acious  in  full  grown  peflons. 

A  remedy  that  has  cured  many  children  of  convulfvc  fifs. 

If  3*  Put  two  or  three  drops  of  chvm'cal  oU  of  rolemary,  in^o  half 
in  ounce  of  (ack  ;  flop  the  vial,  and  1  t  it  be  well  ihaken,'  to  make  a 
wbitifli  mixture  of  the  liquors,  juft. before  you.give.it..  Qr.eUe  in  a 
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half-pint  vial,  put  4  ounces  of  fack,  or  fome  appropriated  liquor,  and  Medici: 
drop  into  it  forty  drops  of  the  forementioned  oil  •,  and  whenever  you  ^^^^"^ 
are  to  exhibit  the  medicine,  ihake  the  vial,  and  prefently  give  of  the  whi- 
tiih  mixture  a  child's  fpoonf  ull. 

jt  fuccefsfol  medicine  fer  commlfionSj  and  hyfieric  fits. 

114.  Hang  the  liver  of  a  hare  up  in  a  dry  place  till  it  be  dry,  hav- 
ing a  care  that  it  putrefie  not  j  or  this,  reduced  to  powder,  let  the 
patient  take  two  or  three  Icruples  at  a  time,  in  any  convenient  vehicle* 

^n  experienced  remedy  fer  convulfions^  4nd  the  falling-fichefs  in  children. 

115.  Take  from  one  fcruple  to  two,  or  more,  of  fine  prepared 
amber,  and  ofnative  cinnabar  ten  grains;  mix  them,  and  this,  fweetned 
\vith  fugar,  let  the  patient  take  twice  a  day,  during  fix  weeks,  unlefs 
he  ^lly  recovers  before.  However,  he  is  to  take  it  for  two  or  three 
days  before  each  new  and  fiiU  moon,  for  fome  months  fucceffively. 

j4n  often  experienced  medicine  frr  convulfiens^  efpeeisfy  in  children. 

1 1 5.  Put  a  pound  of  the  tru^  fingle  piony-roots,  (craped  and  diced 
as  thin  as  paper,  into  three  pints  of  white*wine  \  inhife  them  all  night 
on  embers,  in  a  pipkin  clofe  coverM ;  in  the  morning  flrain  it  out  hard^ 
and  put  in  a  quarter  of  an  ounce  of  powder'd  caftor,  an  ounce  of  the 
beft  fpirit  of  caftor^  thirty  grains  of  the  mofs  of  a  dead  man's  skull, 
and  thirty  grains  of  the  sxull  it  ielf :  put  all  thele  into  a  firong  glafs, 
that  is  very  dry,  and  ihake  them  brisxly  for  half  an  hour.  It  may 
.be  given  in  t|ie  fit;  a  fpoonfuU  to  a  young  child ;  and  to  a  man,  or 
woman,  a  wine-glals  full. 

\A  medicine  thai  hoe  cured  very  many^  e/pecioKy  children^  efconvulfive  fits. 

117.  Give  of  the  powder  of  a  found  skull  of  a  dead  man,  as  much 
as  will  lie  upon  a  groat,  made  up  into  a  bolus,  with  conferve  of  role* 
mary-fiowers,  to  a  child :  but  in  grown  perfons,  the  dole  muft  be  aug* 
mented  to  double  the  quantity.  The  medicine  ihould  be  given  often, 
if  neceflity  requires,  ft  may,  al(p,  be  ufehil  to  apply  to  the  throat  a 
kind  of  necklace,  made  of  the  roots  of  vervain,  cut  into  beads. 

A  plsifer  te  fr event  cems. 

118.  Take  yellow  be^wax   4  ounces,   verdisreafe  powderM  and     CenH 
fifted  one  ounce,  the  C^^  mertwrne  of  human  skiul  one  dram ;    incor- 
porate them  well,  by  a  little  boiling,  and  make  thereof  a  plaifler. 

\An  efcBusl  pUifler  to  fifim  Md  loefen  cemu 

1 19.  Spread  a  plaifter  of  crude  gum  ammoniacum,  and  applying  it  to 
the  part  afficfted^  let  it  lie  on  as  long  as  th^  is  occafioni 
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A  pifwerfiil  remedy  far  cmrns. 

T  20.  Eraporate  the  ftrongly  exprefs'd  juice  of  radifhes^  to  the  con- 
Silence  of  a  foft  plaifter,  to  be  appled  to  the  part  afFefted,  and  fliifted 
as  often  as  it  grows  dry.  'Twill  finart  for  a  while,  at  Erft,  but  after- 
wards 'twill  do  its  work* 

A  good  remedy  for  corns  of  the  feet. 

ill.  Spread  the  yeaft  of  beer  upon  a  linen  rag,  and  apply  it  to  the 
part  a&tte4  renewing  it  once  a  (^y« 

A  try^d  medicine  to^  tale  mo^  corns. 

111.  The  part  being  made  foft  bybadimg,  andfcrapM,  apply  to  the 
corn  a  plaifter  of  fhoemaker's  wax ;  but  if  the  part  be  very  tender, 
your  plaifter  may  confift  of  equal  parts  of  ihoe-maker'a  wax,  and  dia- 
palma,  melted  together,  and  fpreacfthin^ 

An  tften  tr/d  remedy  fer  cerm. 

1 23.  Mix  up.  the  juice  of  houfleek,  with  about  equal  parts  of  the^ 
thick  yeft  that  fiicks  to  beer-barrels,  or  to  the  clay  that  flops  them. 
Of  thele  make  a  kind  of  ^pjaifter,.  which  being  kept  upon  the  toe  for 
a  while,  and  renewed^  will  make  the  corn  very  foft,^  and  eafie  to  be  extic- 
patcd* 

A  tryd  remedy  for  corns* 

124.  Take  ftrained  ammoniacum,  anddiapalma,  of  each  an  ounee^^rr^ 
wim  coraRinum  half  an  ounce,  white  precipitate  two  drams :  mix  them 
well  together,  and  apply  the  plaifter  only  over  the  corn,  firft  cut  as  clofe 
a  s  is  convenient^ 

An  ifeful  medicine  for  co^ivemfs.  • 

UjlRWiw/V.  125.  Take  virgin-honey  a  fufficient  quantity,  and  mix  exaftly  with 
it  as  much  finely  powder'd  Cremor  tartaric  as  will  brmg  it  to  the  coiifift- 
ence  of  a  loft  eleiluary  ;  of  which  the  patient  may-  take,  upon  the  point 
of  a  knife,  the  bignefs  of  an  almonds        . 

An  ea(y  medicine  for  coftivenefs* 

116.  Take  Srr/wt^rf -turpentine  an  ounce,  and  the  yolk  of  an  egg  5 
^  grind  them  well  together,  and  put  thereto  a  pint  of  Gat  mutton«'brotb, 

and  exhibit  it,  biood-warm,  for  a-glyften- 

As  innocent  medicine  for  coftivenefs* 

127.  Boil  in  as  much  brotb  as  will  fill  a  large  porringer,  about  half 
a  handful  of  the  leaves  of  common  mallows,  choppM  ^  and  of  this  broth 
ftrained,  l^t  the  patieitf.nuik^  the  .firftpaxc  of  his  meat , 
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Mbpic 
For  the  cramp-  L<?^V 

1 28.  Chop  the  leaves  of  rofemary  very  Imall,  and  few  them  fo  in    Crmfir 
fine  linen  or  farfnet,  as  to  make  a  kind  of  garter  of  them,  to  be  ty'd 
about  the  patient's  bare  leg. 

To  uh  <gf  the  fain  of  the  cramp. 

1 29.  Take  of  the  ointment  of  populeon  two  parts,  oil  of  Ipike  oner 
part  ^  mix  them,  and  with  the  mixture  chafe  the  part  a&fted. 

jin  amulet  againfi  the  cramp. 

130.  With  the  root  of  mechoacan,  in  powder,  fill  a  littld  bag  at 
farlenet,  about  three  inches  fquare  j   and  hang  it,  by  a  firing,  about 
the  patient's  neck,  fo  that  it  may  reach  to  the  pit  of  the  flomach,  and ' 
touch  the  skin. 

For  incontinency  of  vriney  or  a  hegimtirtg  Jiabetis. 

131.  Having  cut  off  the  necks  of  blown  iheeps- bladders,  put  the  re-    DikhtH 
maining  membranes,  one  over  another,  into  a  pot,  where  being  covered 

and  dry'd  gently  in  a  baker's  oven,  take  them  out,  pulverize  them  well,  > 
and  give  as  much  as  will  lie  upon  a  fix-pence  for  a  dofe. 

j4n  lifefitl  powder  forfuch'as  camot  hold  their  ttririe/ 

132.  T^ke  roots  of  the  male  pibny,  yellow  amber,  red  coral,  and  ^ 
gum  arable,  of  each  a  fufficient  quantity  :  reduce  them  to  fine  powdef,  - 
mix  them  well,  and  let  the  patient  take  of  this  mixture  from  ten  tt> ' 
twenty  grains,  twice  a  day. 

j4  good  medicine  for  the  dropjy. 

133.  An  ounce. and  half  of  fliced  mechoacan,  being,  infuftd,  for  24  Dh^ 
hours,  in  a  pintof  white-wine,  and  the  liquor  drank  of  every  morning 

for  Ibme  days,  is  admirable  in  the  dropfy  j  and  if  a  liltlcf  muftard-feed 
be  infuCed  therein,  it  will  be  fo  much  the  better. 

T%e  Pilulsc  Lunares,  excellent  in  the  dropjy. 

134.  Diffolve  any  quantity  of  the  beft  thoroughly  refined  filver,  in  ^ 
l]pirit  of  nitre,  or  jiijua  fortis^  firft  cleanfed  by  filver-,  then  evaporating  . 
away  the  fuperftuous  moifture,-  let  the  reft  fhoot  into  thin  cryftaU.;  , 
which  being  kept  in  a  proper  degree  of  heat,  in  a  fand-FuriiaCe,  the 
greateft  part  of  the  more  loofe  and  fetid  fpjrits  of  the  menftruum,  will 
be  driven  away  \  yet  the  remaining  cryftals  not  be  brought  to  flow.     Let 
thefecryftals  be  counterpoized  with  their  weight  of  cryftals'  of  bitre,  , 
and  diffolving  each  of  them  apart,  in  diftilled  rain-water,  afterwards  " 
mix  the  lolutions,  and  abfiraft  the  luperfloous  moifture,  tilUhe  remain* 

ing;. 
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.iSEfiPiciNB.  ing  mafs  be  dry  \  which  you  muft  keep  expofed  to  fuch  a  temperate 
^JUjjrv^J  heat  of  fand,  that  the  matter  may  not  melt  \  yet  the  adhering  corroiive 

*lpirits  of  the  menfiruum  be  driven  away.  To  this  end  the  mafs  muft 
be  fiirred,  from  time  to  time,  till  the  remaining  white  powder  yields 
no  offenfive  (cent  of  the  ipirit  of  nitre,  or  Apia^  finis.  Then,  laftly, 
with  the  crumb  of  white  bread,  made  into  a  ftiff  pafte,  form  the  pow- 
der into  a  mafs  for  pills,  and  preferve  it  in  a  well  flopp'd  glals  for  uie. 
The  dole  is  fomewhat  uncertain.  *Tis,  therefore,  advisable,  to  make 
the  pills  of  the  fize  of  very  fmall  peafe ;  of  which,  one,  given  at  bed« 
time,  is  fufficieut  in  fome  conftitutions,  tho' others  require  two^  axid 
there  are  thofe  who  may  take  three.  They  ought  to  be  gilt,  or  other* 
wile  guarded  from  the  tongue  and  palate,  becaule  of  their  extreamly 
firong  and  naufeous  bitternefs.  Where  there  are  lerous  humours,  one^ 
doie  of  this  pill  will  (bmetimes  work  for  3  or  4  days  fuccefliveljit,  yet 
moderately,  and  without  much  weaknine  the  patient.  If  a  contihued  ule 
of  them  brings  the  patient  to  a  leucophlegmatia,  \is  eafily  remedied  by 
intermitting  them  for  a  while,  and  giving  a  little  Crocm  Mortis^  extraft 
of  juniper,  or  other  aftringents,  to  firengthen  tht  Flfara^  and  preferve 
their  tone. 

An  often  trfd  meiicine  fir  an  eryfifelM. 

Wrjfitlm.  135.  In  the  blood  of  a  hunted  h^ire,  whilft  'tis  yet  warm,  drench 
clean  linen  rags  \  dry  them  in  the  free  air,  and  keep  them  dry  :  lay  a 
large  piece  of  linen,  thus  flained,  upon  the  part  affeaed,  and  either  by 
binding,  or  otherwife,  keep  it  from  falling  off,  and  renew  it  from  day 
to  day,  if  there  be  need.  If  it  grow  too  ftiff  by  long  keepbg,  you  may 
foften  it  with  a  little  warm  water. 


An  often  tried  external  medicine  for  ati  eryfipelas. 

i3<5.  Take  the  blood  of  a  hare,  and  if  you  can  have  it  frelh,  anoint 
the  part  affefted  with  it  •,  otherwife  apply  on  it  a  linen  rag,  that  has 
throughly  imbibed  the  frefh  blood  of  that  animal,  and  been  dried  in 
the  air. 

An  experienced  medicine  fir  an    eryfifeUu. 

137.  The  blood  of  almoft  any  living  creature,  is  founcL  by  many 
experiments,  to  be  a  fpecific  againft  an  eryfipelas,  being  often  rubb^ 
on  the  affefted  part  j  or  a  cloth  dipt  in  the  fame  being  laid  ra^ 
thereon. 

Tor  a  pght  excoriation* 
ituoriatl4nt.       1 38.  Melt  mutton-fuet,  taken  from  about  the  kidneys,  and  freed  from 
its  fuperfluous  fibres,  or  firings  j  and  to  about  two  ounces  of  this,  add, 
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by  degrees,  about  lixceen  or  eighteen  drops  of  oil  of  turpentine ;  fpread  Medici w 
this  mixture  on  a  linen-cloth;  and  by  binding,  or  otlierwile,  keep  it  upon  U^V^ 
the  part  a  ffefted* 

For  an  txtcrintion^  when  the  true  cutis  is  affelted. 

139.  Take  felf-heal,  and  having  pounded  it  very  well  in  a  marble,  or 
glafs  mortar,  apply  it  to  the  part  aneOted ;  renewing  it  but  feldom,  and 
not  without  need. 

For  an  excoriation^  and  preternatural  tendernefs  of  any  fart  of  the  sltn. 

140.  SpiezdVnguentumdiapomfboligoSy  thinly  upon  lint,  to  be  apply 'd^ 
to  the  part  affefted,  and  kept  on  by  a  bandage,  or  fome  flicking  plaifier. . 

For  a  bruife  in  the  eye. 

141.  Incorporate  the  crumb  ot  white  bread,  with  black  loft  foap,  .^^^ 
into  a  foft  pafte ;   of  which  make  a  little  cake,  and  apply  it  to  the  ^i^' 
bruifed  part,  the  eye  being  firft  ihut,  fo  that  it  may  lie  on  for  fome 
hours.    But  this  ought  to  be  ufed  with  caution. 

jin  exceSent  medicine  far  clammy  humours  of  the  eyes* 

142.  Let  new  milk  fiandtill  it  hath  got  a  little  cream  upon  it;  then, 
let  the  patient,  when  he  is  in  bed,  take  up,  wich  his  finger,  a  little  of 
the  cream,  and  ihutting  his  eye-lids,  befmear  them  with  it  ;  having  a 
care  that  very  little,  or  none  get  into  his  eyes,  becaufe  it  would  make  ^ 
them  fmart:  let  the  cream  lie  on  tilt  the  next  morning,  and,  in  cafe  ^ 
the  patient  chance  to  wake  in  the  night,  he  may,  if  he  finds  caufe,  lay; 
on  a  little  more,  and  waih  all  oif  in  the  morning. . 

An  often  try^d  medicine^  t^  take  ojfthe  pearl  on  the* eye. 

143.  Take  of  the  juice  of  celandine,  and  mix  with  it  about  an  equal  *f 
part  of  pure  honey  ;  and  of  this  mixture  employ  a  drop,  or  two,  at  . 
a  time ;  letting  il  rail  upon  the  pearl,  morning  and  evening. . 

For  a  bkod-fiat  eye.\ 

144.  Take  a  rotten  apple,  and  as  many  tops  of  wormwood  as,  .being., 
well  beaten  together  with  it,  will  make  a  mafsof  the  confidence  of  a 
cataplafm;  warm  this  a  little,  .and.  put  a  fufficient  quantity  of  it  into  > 
a  thin  and  clean  linen  rag,  and  let  the  patient  keep  it  upon  the  part : 
alfeded  all  night;  the  next  morning  walhJt  off* with.  lome. red. role«> 
water,  or  the  like  liquor. 

jin  ophthalmic  water  to  frefirve  ■•  the  eyes-  mtdfi^.-. 

T45.  ..T^ke  of  thediftiird  waters  of  rue,  celandine,  and  vervain,  of  <" 
each  pae  ounce ;   mix  them,  and  infiufe.  in  .them,,^forv  ten.  days,-,. two 

dcama  >i 
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-McDiciNB«  drams   of  Crccm    met^orumy    exquilitely    ground^    then  verjr    care- 
fully filter  the  infuiion ;  of  whicn  let  fall  into   the  eye  a  drop  or 
two,  morning  and  evening  \  having  a  care  not  to  ihake  the  glafs  when 
you  employ  the  liquor,   left  fome  unheeded  dufi  may  have  elcaped 
.the  filter. 

For  a  flight  ophthalmia^  or  blood-Jhct  eyi. 

145.  Shake  half  a  dram  of  prepared  tutty  into  an  ounce  ofred-role- 
water,  and  drop  of  it  often  into  the  eye. 

Tor  an  ophthalmia^  or  blood-Jhot  eye. 

i47.Take  of  the  juice  of  houfleek  two  parts,  that  of  daifies  and  ground- 
ivy,  of  each  one  part ;  mix  thefe  juices  together,  and  to  about  two 
fpoonsfull  of  the  mixture,  put  five  or  fix  drops  of  clarified  honey : 
let  the  juices  depurate  themfelves  by  refidence  ^  and  then,  in  fome  fmall 
iilver  veffel^  clarifie  them  ;  and  of  this  mixture  let  fall  a  drop  or  two 
into  the  eye,  three  or  four  times  a  day. 

j4n  experienced  eye-water ^  for  an  inflammation  and  tumour  of  the  eye. 

148.  Take  of  prepared  tutty  half  an  ounce,  the  water  of  white  rofes,^ 
and  of  frogs-fpawn,  and  alio  of  the  beft  canary  wine,  of  each  two 
ounces,  of^i^^  i»/rifri7//half  anounce:  mix  thefe  well,  and  drop  a  very 
little  at  a  time  into  the  patient's  eye. 

j4n  experienced  water  for  Jbarp  and  Jlimy  humours  in  the  eyes  and  eye-lids* 

149.  Take  of  prepared  tutty  half  an  ounce,  prepared  coral  and  pearl 
of  each  half  a  Icruple,  Trochifci  albi  Rhafis  five  or  fix  grains,  red  rofe- 
water,  and  fuccory-water,  of  each  an  ounce  and  half  ^  mix  them  well : 
and  if  you  will  have  the  medicine  ftronger,  you  may  add  three  or  four 
grains  of  aloes  to  it. 

For  a  light  flrole^  or  bruife  on  the  eye. 

1 50.  Take  two  ounces  of  betony  water,  and  three  drops  of  clarified 
honey  \  mix  them  Vvell  together,  and  drop  them  into  the  eye,  three  or 
four  times  a  day.  The  compofition  muft  be  made  freih  every  fecond  or 
third  day. 

A  powerful  medicine  for  things  growing  on  the  eye. 

\%\.  Take  white  paper,  and  let  it  flame  away  upon  a  clean  pewter 
plate,  till  there  remain  lb  much  oil  behind,  as  you  think  you  Ihall 
need  ^  blow  off  the  alhes  of  the  paper,  and  a  little  fpittle  being  mixt, 
by  the  finger,  with  the  oil,  make  a  kind  of  ointment  5  which  being 
taken  up  with  a  feather,  is  to  be  applyM  once  or  twice  a  day,  as  the 
patient  can  bear  the  fmart,  to  the  aifefted  eye :  and  this  coorfe  is  to  be 
CO:  \\,  i!?'J.  till  the  curt   be  crn:pleai:ed#  ^^ 

F(^ 
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MfetttiNE; 
Por  hurts  that  male  a  folutim  of  continuity  in  the  eye.     *  i^yC^^^V^^'W 

152.  To  two  ounces  of  celandine  water,  put  three  or  four  drops  of 
good  clarified  honey ;  and  with  this  drefs  the  eye  at  leaft  twice  a  day.  But 
the  mixture  ihuft  be  made  frefli  once  in  two  or  three  days,  or  elfe  it  will 
grow  fouriih. 

An  often  tryd  eye-water^  efpeciaSy  for  outward  diforders  of  the  eye. 

153.  Take  of  plantainJeaves  4. ounces,  of  ftrawberry- leaves  as  much; 
bruile  and  digeft  thefe  for  24  hours  in  a  pint  of  good  white-wine :  then 
diflil  them  t6  drynefs  in  a  ^lafs-head  and  hody^in  Balneo  Maria.The  liquor 
that  18  thus  obtained,  put  mto  a  very  clean  brafs  veflel,  and  let  it  ftand 
there  for  fome  hours,  till  it  have  acquired  a  manifeft  blue  tindure  ^  then 
put  to  it  an  equal  weight  of  white  ro(e*water :  ihake  thefe  together, 
and  let  fall  one  drop  into  the  internal  corner  of  the  eye ;  the  patient 
bending  backward,  and  ihutting  his  eye-iids  for  a  minute  or  two,  that 
the  water  may  difperfe  on  the  eye. 

jin  ufefid  ntedicitii  for  fain  or  hching  in  the  ty/e4ids^  or  in  the  eyeu 

1 54.  Boil  half  a  fpoonfiil  of  cleanfed  Brench  barley,  for  a  little  while,^ 
in  a  pint  of  fpring-water,  feafbnably  putting  to  it  a  pugil  of  dry^l 
damask  role-leaves.  Foment  the  part,  for  a  pretty  while,  with  a  foft 
fpunge  dipt  in  this  liquor,  mommg  and  night  *,  having  a  care  that  it 
oe  applied  wann,  at  leaft. 

^  ixceHent  eye^^waer  for  ninefs  and  V^t  films  in  the  eye. 

155.  Make  fome  lime-water,  by  pouring  a  gallon  of  icalding  hbt 
water  upon  a  pound,  or  fomewhat  mpre.  of  quick-lime ;  ftir  them 
together,  and  after  fome  hours,  decant  that  which  is  clear.  To  a 
pound  of  this  water,  put  half  an  ounce  of  choice  verdigreale  pulve^- 
rized  \  and,  in  a  very  moderate  heat,  extraft  a  tinfture  of  a  fine,  light 
fapphirine  colour.  Decant  this  very  warily,  and  let  a  drop  or  two  of  it, 
at  a  time,  &1I  into  the  eye,  as^often  as  need  requires. 

To  fiof  a  violent  definxion  on  the  eye. 

155.  Take  red  fage  and  rue,  of  each  one  handful,  a  fpoonful  of  fine 
vheat-flower,  and  the  white  of  a  new-laid  egg,  beaten  to  water;  mix 
thefe  well,  and  fpread  them  upon  very  thin  leather,  or  black  filk,  and 
apply  it  to  the  temples. 

For  red  eyes^  from  a  defiuxion  of  a  h^  or  ptarf  humokt. 
157.  Take  the  tops  of  rofemary  one  dram,  and  beat  them  \ip  t^ith 
t)ne  or  two  ounces  of  rotten  pearmains,  or  pippins :    and  wh^  by  ei* 
Vol.  IIL  LIU  tjuifite 


•^^ 
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Mepicinb.  quifite  beating,  you  have  reduced  thefe  to  a  cataplafm,  apply  it  warm 
I  vc;^  y-K^  )  jQ  |.jjg  p^j.|.  affeaed,  binding  it  thereon,  and  letting  it  lie  all  nights 

^H  ey€-W4ter. 

158.  Beat  houfe-fnails  in  their  ihells,  and  add  to  them  about  ah 
equal  quantity  of  juice  of  celandine ;  draw  off  the  water  in  a  cold 
Aill,  and  keep  what  will  come  over,  ciofe  ftopp'd  for  ufe. 

The  lady  Fitz- Harding'/  eye^water^  which  cured  a  ferfan  Mmofi  blked^  wbofi 

eyes  looked  like  glajj. 

1 59.  Take  of  white  rodswater,  and  eye^bright-water,  of  each  three 
fpoonsfull  -,  as  much  Med  white  fugar-candy  as  will  lie  on  a  three- 
pence, and  the  fame  quantity  of  fine  aloes  fitted  j  ihake  all  together, 
and  let  fall  a  few  drops  into.the  eye^  every  night,  going  to  bed. 

ji  V^ifi'plaifier^  that  often  cures  fyiy  clouds,  m  the  eyes^  4md  fcmetiaus 

feffer  Jfccks.        .\, 

160.  Take  of  rue,  camomile,  and  hemloc,  each  half  a  handful;  of 
bay- fa  It  two  fpoonsfull,  and  one  ot  two  ounces  of  leaven;  incorporate 
thefe  well  together,  and  apply  it  to  the  patient's  wrifis,  to  be  kept  on 
till  it  grow  dry. 

Fet  hot  dejluxkns  on  the  eyes* 

161.  Take  of  prepared  tutty  half  an  ounce,  white  rofe-water^  and 
frogs  Ipawn-water,  of  each  two  ounces,  jiqua  Mirabilis  half  an 
ounce ;  mix  theie  well  together,  and  let  iall  two  or  three  drops  into 
the  patient^s  eyes^  efpecially  at  bed^time. 

jIn  ufeful  eye-water^  to  keif  the  eyes  cool  and  moderately  dry. 
X61.  Take  two  ounces  of  fuccory- water,  half  a  dram  of  prepared 
tutty  ;  fliake  them  well,  and  keep  tlim  together  for  ufe. 

j4n  often  tryd  wfift-flaifler^  for  dejluxions  on  the  eyes. 
\6i.  Take  rue,  camomile,  hemloc,  and  wormwood,  of  each  half  a  hand- 
ful, bay-falt  pulveriz'd  two  fpoonsfull,  four  dough  an  ounce  ;  mix  all 
thefe  together,  moiftning  them  from  time  to  time  with  elder-vinej^ar, 
to  a  proper  confiftence  ;  and  apply  it  to  the  wrift  of  that  fide  on  which 
the  part  is  affefted ;  renewing  it  if  there  be  occafion. 

For  a  little  tumour  in  the  carneom  tunicles  of  tae  eyes. 

164.  Drefsthe  eye,  from  time  to  tirtie,  with  tbeddcoftion  of  muci- 

Uges,  to  ripen  the  tumour ;  then  open  it  with  a  lancet,  and  fqueeze 

out  all  the  matter ;  and,  laftly,  cleanfe  and  heal  the  part  with  honey. 

But  when  the  tumour  is  beginning,  you  may,  in  want  of  the  decoftion 

of 
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of  mucilages,   drefs  the  eye  with  a  mixture  of  equal  parts  of  the  WtpwcmH^ 
waters  of  melilot,  camomile,  and  betonjr.  .         .-^  i 

A  plaijhr  to  firengtben  thi  eyeSy  Mftd  fiaf  defiuxhm  on  them* 
i6%.  Take  of  frankincenfe  two  djrams,   olibanum  and  maftic,  each 
half  a  dram  j  mix  thefe,  and  reduce  them  into  fine  powder,  of  which 
a  convenient  quantity  is  to  be  melted  and  fpread  upon  black  ribbon, 
and  applied  to  the  temples. 


•> 


jtn  often  exferiencei  medkine  for  little  ftroles^  or  bmifes  on  the  eye. 

1 66.  Take  betony  water  three  ounces,  and  five  drops  of  clarified 
honey  i  mix  them,  and  drop  a^  little  of  the  mix4:ure^  from  time  to 
time^  into  the  patient's  eye. 

jin  elefhutry   to  fircf^hen  the  fight. 

167.  Take  conferva  of  borage  and  betony,  of  each  an  ounce  and 
half,  yenice-trezcle  two  drams,  Sfo€ief  Dianifi,  Diarrhodon  jibbatuy  Did- 
trimn  SantaUn^  of  each  half  a  dram,  tartar  vitriolate  a  ftrupte,  DU- 
corallion  a  dram  and  half,  oil  of  fennel  ieveo  drops,  fyrup  of  violets  and 
of  coral,  of  each  a  fufficient  quantity  ^  mix  and  make  an  electuary,  to  be 
taken  the  bignels  of  a  nutmeg  twice  a  day. 

For   m  Opthalmia  Sicca. 

1 58.  Take  of  the  leaves  of  fennel,  hyffop,  celandine,  betony,  and 
carduus,  of  each  half  a  handful  j  of  lideed,  quince-ieeds,  fenugreek^ 
and  flea^wort  feeds,  of  each  half  a  dram,  of  Irench  barley  one  ounce :  boil 
all  thefe  a  little,  in  two  quarts  of  feir  water,  and  half  a  pint  of  white- 
wine  :  and  let  the  patient  hold  his  head  (well  fitted  with  a  napkin  for 
the  purpofe)  over  the  fumes,  for  about  a  quarter  of  an  hour. 

Rr  a  film  in   the  eye. 

169.  Take  of  roch-alum  two  parts,  turmeric  one  part,  and  refined 
fugar  three  parts  •,  pulverize  each  of  thefe  feparately,  then  mix  them 
exaftly,  and  warily  dIow  it  into  the  patient's  eye,  from  time  to  time, 
as  need  ihall  require. 

A  famoM   eye-water. 

170.  Take  celandine,  the  whole  plant  except  the  root,  and  having 
flired  it  a  little,  put  it  into  a  retort,  and  diftil  it  in  balneo.  When  all 
the  liquor  is  come  over,  empty  the  yelfel,  and  put  it  back  upon  as  much 
more  ot  the  frefh  plant,  and  diftil  a  liquor,  to  be  poured  once  more  upon 
frefh  celandine  as  before  j  and  keep  this  laft  water  clofe  ftopt.  'Tis  to 
be  outwardly  us'd,  by  three  or  four  drops  at  a  time. 

LIU  2  ^ 
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Mbehcine. 

A  medicine  for  hurts  in  the  eye* 

1 7  T .  Take  fuccory-water,  and  crumbs  of  white-bread,  enough  to 
bring  it  to  a  due  confiftence ;  then  add  a  little  faffron ;  fbtnetimes,  alfb, 
you  may  put  to  it  a  little  honey,  to  make  it  more  cleaniing  and  healing. 
Apply  it,  with  pledgets  of  flax,  to  the  part  affefted. 

j1  good  water  for  eyes  that  are  faut^  and  fained  by  fliarp  humenrj^ 

172.  Take  prepared  pearl,  and  coral,  of  each  onefcruple,'  aloes  ca* 
ballina,  finely  powder'd,  three  grains,  red  rofe-water,  and  fuccory-water, 
ef  each  one  ounce  j  mix  them  wellj  and  if  you  would  have  the 
mixture  ftronger,  put  in  a  few  grains  of  Trechifci  alH  Rha^  in  very 
fine  powder. 

jIn  experienced  medicine  fhr  ftrengthening  a  weak  fight. 

173.  Take  of  eye-bright,  fweec  fennel-leeds,  and  fine  fugar,  all  re- 
duced to  powder,  of  each  an  ounce,  nutmeg,  alfb  pulverized,  one 
dram  ^  mix  thefe  very  well  together,  and  take  ot  the  compofition,  fron 
one  dram^  to  two  or  more,  from  time  to  time. 

To  take  eff  little  pimples^  er  inequalities^  within  the  eye4id$. 

174.  Take  eye-bright-water,  plantain-water,  of  each  a  fpoonfull, 
and  half  a  fpoonfull  of  red  rofe-water ;  mix  tfaefe,  and  put  to  them 
about  1 5  grains  of  prepared  tutty  ^  Ihake  them  together,^  and  let  the 
powder  fall  to  the  bottom  j  and,  with  the  clear  liquor,  moifien  the 
eye  feveral  times  in  a  day. 

T^a  firertgthen  a  weak  fight. 

175.  Take  eye-bright,  peny-royal,  rue,  celandine,  lovage,  faxifrage^ 
of  each  half  a  handful,  blue-bottle  flowers,  fennel-leeds,  parfley -feeds, 
of  each  half  a  dram,  grains  of  paradife  one  dram,  hyflbp,  organy, 
xyi How- leaves,  each  half  an  ounce,  galingal  three  drams,  ^ginger  half 
a  dram,  cinnamon  one  dram,,  fugar  half  an  ounce.  Let  them  be  finely 
powderM,  and  very  well  mixt  together.  Take,  of  this  powder  one 
fcruple,  or  half  a  dram,  every  day  with  your  dinner* 

To  fbrengthen  the  fi^t. 

175.  Take  rofemary-flowers,  fage,  betony,  rue,,  and  fuccory,  of  each 
one  handful  \  infufe  thefe  in  two  quarts  of  gooifack,  and  diftil  them  ia 
a  copper  alembic.    The  dole  is  a  moderate  I'poonfull. 

To  firengthen  the  fight* 

177.  Take  powder  of  eye-bright  one  ounce,  ordinary  fennel-feed,  ia 
Y<>wder,  half  an  ounce,  powder  of  nutmeg  half  a  quarter  of  an  ounce, 
double  refiTied  fugar   two  ounces, .    AU  thefe,  being  finely  powder^d,^ 


Medicinal  Experiments]  629 

are  to  be  mixt  together,  and  taken  as  much  as  will  He  on  afliilling  at  Medtcini 
a  time,  as  often  as  you  pieafe.    The  powder  is  to  be  kept  in  a  box,  L  ^"^^  ^'"^^ 
dole  ihut,  in  fbme  .dry  place.    This  has  perform'd  great  cures  in  dim- 
nefs  of  fight,  and  rheums  in  the  eyes. 

ji  medicine  fever al  times  ufeJy  far  a  li^t  fir  oh ^  ar  cantufion  of  the  eye. 

178.  Put  to  two  ounces  of  carduus-water,  or  that  of  betony,  three* 
or  four  drops  of  honey  9  ufe  it  every  three  hours.  But  keep  it  not 
above  a  day  or  two,  left  it  grow  four. 

A  driniy   to  be  taken  like  tedyfor  firengthening  the  J^ht. 

179.  To.  a  quart  of  water  ready  to  boil,  put  half  a  handful  of  eye*^- 
bright-,  and  let  the  liquor  boil  a  very  little  befbre  you  take  it  oS^ 

A  iP4ter  to  ftreftgtben  the  fight;^ 

180.  Difiil  clary  in  a  coldflillj  and  of  the  water  let  the  patienftr 
take  every  morning^  and,  if  need  be,  every  night,  going  to  bed,  from^ 
two  or  three  fpoonsfuU  to  fix,^  either  alone,  or  fweetned  with  a  little- 
iugarj  let  him,  alfo,  with  the  fame  water,  unTweeten'd,^ bathe  orwafk^ 
the  parts  alfe&ed,  in  the  morning,  and  at  bed-time,  or  oftener. 

An  excellent  wdter  to  freferve  the  fights 

iSi.   To   hair  an    ounce   of  celandiue-water, .  and   two  drams   of' 
fuccory -water,    put   two   or  three  drops    of  clarified^  honey,,    and 
ihake  them  together  whe  t  you   ufe   them.     Of  this  water  let  fall  a^ 
drop  or  two  into  the  eye,  once  or  twice  a  day.    It  will  not  keep  above ^ 
three  or  tour  day3,.  efpecially  in  fummer,  and,  therefore,,  muft- be  often  - 
renewed. 

An  ofien  exferienced  medicine  far  Hoad-Jhateyes^ 

182.   Cut  a  new   laid  egg,    boi I'd  hard,   into   ha Ifs, , and  apply  one^ 
of  thefe,  confiderably  warm,  to  the  part  affefted,   and  keep  it  on  fbr 
fome  hours.    To  the  fame  purpofe  you  may  apply  a  poultis  made  of*" 
a  rotten  apple  J  the  cold;being.  iirft  quite  taken  off. 

A  medicint^for  biaadjbor^   or  infiemed  eyes.- 

18};  Batte^the  eyes  leveral  times  every  day,  with  a  waih  made  o£< 
frogs- fpawn-water  a  pint,  and  fait  of  tartar  a  dram.v 

An^exceSent  remedy  far  mt  inflammation  in  theses. 

184.  From  an  apple,  cut  into  halfs,  take  out  all  the  core,  fiH  m^^ 
the  cavities  with  the  tender  tops  of -common  wormwood,  tye  the  halves  - 
together,  and  roafl  the  apple  well:    then  beat  it,  with  the  herbj  to  a 
kind  of  poultis,  apply  it  warm  to  the  part  afEefted,  and  bind  it  thereon  ;v 
letting  it  liaall  night,^or,  if  youuleit  ia^e^dayrtime,/or  jSor^hours.- 
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Mbdicimi. 

\An  ufefid  revifdy  fer  redmfs  of  the  iyun 

185;.  Take  a  blanch^  almond,  and  throe  grains  of  camphire,  andm 
a  marble  mortar,  incorporate  them  by  grinding;  then  add,  little  by  little, 
two  or  three  ounces  of  red  rofe-water  ;  fiill  grinding  them  till  the 
whole  be  brought  to  a  kind  of  emalfion.  Drop  a  little  of  this  into 
the  part  afEefled. 

A  medicim  for  rtintfs  of  the  oyosw 

\%6.  If  the  rednefs  be  attended  with  a  fiery  hot  rheum,  wafh  the 
eyes,  twice  or  thrice  a  day,  with  brandy. 

Vor  If  IL^  inflammMim  of  the  eyos^  or  a  hotdewn  gromttg  on  the  tye4id. 

1 87.  Take  frefh  houfleek  ^  beat  it  to  a  kind  of  cataplalm,  and  lar 
as  much  as  is  needful  of  it  m  the  fold  of  a  linen-rag,  to  be  lb  apply^c^ 
that  the  cataplafm  may  reach  the  eye,  and  the  reft  of  the  cloth  be 
faftenM  about  the  patient's  head.  Let  the  medicine  lie  on  all  night, 
and  be  taken  off  the  next  morm*ng.  Repeat  this  application  two  ot 
4Jiree  times  occafionally. 

For  a  fUght  rednefs  of  the  eyes. 

188.  Take  of  trench  barley  halt  an  ounce,  and  of  damask  rofes  half  a 
handful  %  boil  them,  a  very  little,  in  a  pint  of  fpring-water ;  and  with 
this  moiften  the  part  afFefted. 

For  d  flight  rednefs  of  the  eyes. 

189.  Take  frog- fpawn- water  a  pint,  common  Ipirit  of  wine  40unces; 
mix  them :  walh  the  eyes  therewith,  five  or  fix  times  a  day  j  and  at 
bed-time  apply  over  them  a  cataplalm  of  a  rotten  apple. 

jtn  nfeful  medicine  to  prevent  drynefsy  and  fome  other  diforders  of  the  eyes. 

1 90.  Take  of  choice  virgin-honey  two  fpoonsfull,  of  fuccory- water, 
and  the  diftilled  water  of  eye- bright,  each  4  fpoonsfull  •,  mix  them,and  in 
avei\  clean  ve/Tel,  over  a  very  gentle  fire,  let  them  evaporate,  taking 
the  fcum  off  from  time  to  time,  till  the  mixture  comes  to  the  confift- 
ence  of  a  fyrup  •  keep  this  in  a  glafs  well  flopp'd,  and  ufe  it  by  letting 
fall  a  drop  or  two,  at  a  time,  into  the  eye. 

ji  medicine  to  prevent   running  of  the  eyes. 

T  91  •  In  half  a  pint  of  white-wine,  diflolve  two  drams  of  white  vitriol  ; 
filter  it,and  add  choice  honey  two  ounces :  with  thb  bathe  the  eyes  two  or 
three  times  a  day. 
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MtOICtNI 

The  vitrMdte  eje^WMter* 

192.  Put  4  grains  of  Reman  vitriol^  to  4  ounces  of  the  difiilled  water^ 
either  of  rofes,  fuccory^  fennel,  eiK« 

For  a  light  ftroh^  or  hruife  m  thi  eyi. 

t93.  Into  half  an  ounce  of  celandine  water,  fiiake  three  or  four 
drops  of  clarified  honey  ;  and  let  fall  of  this  into  the  eye  a  drop  or  two, 
twice  or  thrice  a  day. 

For  a  firohj  or  hruife  in  the  eye. 

194.  Take  of  betony  water,  and  hyffop  water,  of  each  one  ounce ; 
herein  ftir  fome  blades  of  fafFron,  till  the  liquor  be  pretty  well  coloured  j 
and  laflly,  add  to  it  4  or  5  drops  of  clarified  honey. 

For  a  ftrohy  or  bruife  on  the  eye. 

195.  Take  celandine  water  three  ounces>  fpirit  of  faf&on  one  ounce  ; 
mix  them,  and  wafh  the  eyes  therewith  feveral  times  a  day  ;  and  if  they 
be  very  fore,  red,  or  blood-ikot,  after  waihing  anoint  them  every  time 
with  a  little  pure  virgin-honey« 

To  take  of  films ^  or  the  like,  from  the  eyes. 

i95.Take  choice  bole-armeniac,  lu  very  fine  powder;  and  blow  it  gently 
into  the  eye,  once  or  twice  a  day«  But  if  the  patient  be  fubjed  to 
fwelling,  heat,  or  dilaffeftion  in  the  eye-lids,  incorporate  the  powder 
with  a  little  clarified  honey. 

To  tdhe  of  films  from  the  eyes. 

197.  Take  prepared  coral  one  ounce,  of  pearls  three  drams,  crabs- 
eyes  one  dram,  virgin-honey  two  ounces ;  mix  them,  and  anoint  the  eyes 
therewith  4  or  5  times  a  day,  but  chiefly  morning  and  evening. 

To  firenjthen  weak  eyes  fubjeB  to  rheums. 

198.  Take  Lafis  Calaminaris  four  ounces,  role-^ter  a  pint ;  fhake  them 
well  together:  then  let  it  fettle*,  pour  otf  the  clear  water  into  a  vial, 
and  drop  of  it  into  weak  eyes  two  or  three  times  a  day. 

An  experienced  remedy  for  Jharp  and  hot  humoms  in  the  eyes. 

199.  Into  a  quart  of  neW  milk,  as  it  is  boiling,  put  about  two  handf- 
full  of  green  lioufleek,  freih  gatherM,  and  chopt  ftnaU,  and  let  the 
milk  boil  on,  till  it  will  yield  no  more  curd:  then  firain  the  green 
polTet-drink,  and  let  the  patient  take  once  or  twice,  every  day,  a  pint, 
I'weetned  with  fine  iiigar.    The  drink  may  beft  be  taken  cold. 

An 
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'6^2  Medicinal   Experiments. 

Medicine. 

'JL^*V^J  Ah  exceRcnt  fumigation  for   fdins  in  the  eyesy   too  great    Jrynefs  of  thm^ 

and  when  a  beginning  cataract  is  afprehended 

200.  Take  of  fennel,  hyflbp,  betony,  celandine^carduus,  ofeach  half 
*R  handful,  linleed,  quince-leed,  fenugreek,    and  fleawort-leed,  of  each 

half  a  dram,  of  French  barley  One  ounce :  boil  thele  in  two  quarts  of 
fair  water^,  and  half  a  pint  of  white- wine  j  and  let  the  patient  hold 
liis  head  over  the  fumes  of  them,  taken  off  tlie  fire,  for  about  a 
quarter  of  an  hour  every  morning. 

For  fore  eyes. 

201.  Take  the  crumb  of  white-bread^  half  an  ounce,  coral,  pearl  and 
tutty  preparM,  and  white  fugar-candy,  of  each  half  a  dram ;  powder  of 
red-roles  a  dram  and  half,  flowers  of  St.  Jobn^s-^oxt  one  diram  ;  and 
with  a  fufficient  quantity  of  milk,  make  acataplalm,  tobelpread  upon 
linen,  and  bound  over  the  eye. 

For  heavinefsj  and  pain  in  the  eyes. 

202.  Take  flowers  of  melilot,  elder,  and  of  marigolds,  of  each  a 
Imall  handful,  linfeed,  feeds  of  fenugreek,  flea  wort,  cummm,  and 
quinces,  of  each  half  a  Icruple,  Brench  barley  half  an  ounce,  damask 
rofes  half  an  ounce,  fpring-water  a  pint  and  an  half  j  mix  and  make 
a  decoftion,  with  which  foment  the  forehead,  temples,  and  eye-brows, 
warm. 

* 

For   a  dry  inflammation  in  the  eyes. 

203.  Take  of  be  tony,  hy  (Top,  rue,  wormwood,  vervain,  fage-flower^ 
and  rofemary-flowers,  of  each  half  a  handful  j  the  feeds  of  cummin, 
fennel,  and  carduus,  of  each  a  quarter  of  an  ounce  j  boil  thefe,  a  little, 
in  two  or  three  quarts  of  fair  water,  and  let  the  patient  hold  his  head, 
for  about  a  quarter  of  an  hour,  over  the  fleam  of  the  decottion  ;  ufing 
a  napkin  to  keep  the  fmoak  from  diffipating,  and  to  dired  it  to  his 

A  famous  eye-water. 

204.  Take  two  or  three  ounces  of  the  water  of  pimpernel,  diftiird 
in  balnea^  put  this  into  a  little  porringer  of  role-copper  j  and  add  about 
the  bignels  of  a  filbert,  of  ftrong  quicklime  :  cover  the  veffel,  and  let 
the  ingredients  He  in  it  till  the  liquor  hath  acquired  a  bluilh  colour.  Then 
very  warily  pour  off  the  clear,  and  add  to  it  as  much  live  honey,  as 
will  give  it  a  little  tafte:  ufe  it  after  the  ufual  manner  of  fuch  waters  ^ 
and  if  it  be  too  ftrong,  dilute  it  a  little  with  water  of  the  lame  plant^ 
or  good  fpring-water. 


Medicinal    Experiments.  iV. 

Mbdici 
^  famom  eye-wdter.  L^^V* 

205.  Take  red  rofe-water  a  quart,  aloes  in  fine  powder,  half  an 
ounce,  white  vitriol-,  f^krum  Antimoniij  Crocus  metaBorumy  of  each  fix 
drams ;  mix  and  digeft,  warm,  for  a  month :  then  ufe  the  clear  liquor 

3  or  4  times  a  day  :  it  has  fcarcely  an  equal. 

jtn  eye-water* 

206.  Take  red  rofe-water,  plantain-water,  of  each  an  ounce ;  tut'ty 
prepared,  half  a  fcruple  ^  Lafis  Ldzjuli  prepared,  6  grains  ^  red  coral 
prepared,  5  grains  j  mix,  and  make  an  eye-water.  This  dropped  into 
the  eyes,  being  firft  well  ihaken,  cures  inflammations  of  them,  provided 
there  be  no  great  foulnefs,  or  ferophulous  difpofition  in  the  patient.  It 
takes  off  the  rednefs  of  the  eye-lids,  if  with  a  fponge  dipt  in  it,  they 
be  often  wetted :  it  alio  takes  off  films  very  well. 

To  clear  the  eyes  from  films. 

207.  Take  human  dung,  of  a  good  colour  and  confiflence,  dry  It 
flowly  till  it  be  pulverable  ^  then  reduce  it  into  an  impalpable  powder, 
which  is  to  be  blown  once,  twice,  or  thrice  a  day,  as  occafion  fliall 
require,  into  the  patient's  eyes. 

To  4ittay  heat  in  the  eyes^  froceeding  fromjharp  humours* 

208.  Beat  the  white  of  en  egg  into  a  water,  in  which*  diifolve  a  con- 
iiderable  quantity  of  refined  loaf-fugar^  and  then  drop  fome  of  it  iat« 
the  patient^s  eyes. 

For  a  flight  firole^  or  hruife  on  the  eye. 

209.  Take  two  fpoonsfull  of  fennel-water,  or  of  betony-water,  and 
let  fall  into  it  4  or  5  drops  at  moft,  of  good  clarify'd  honey :  fhake 
them  well  together,  and  ufe  them  twice  or  thrice  a  day.  But  you  muft 
have  a  care  to  make  this  mixture  frefli  once  in  4  or  5  days^  elpecially 
in  fummer :  for  if  it  be  much  longer  kept,  'twill  grow  four. 

j4n  excellent  eye-water^  to  prtfervt  them  from  rheumsy  efpecially  Jharp  ones. 

210.  From  two  parts  of  celandine,  and  one  of  eye-bright,  diftil  in 
balneo  a  water,  which  put  upon  pulver  z'd  Lafis  Calaminaris^  and  let 
them  digeft  together,  in  an  exaftly  clos'd  veifel,  for  fome  weeks  j  adding, 
before  you  ufe  it,  a  third  part  of  brandy. 

For  the  fatting-ficlnefs   in  children. 

111.  Give  half  a  dram  of  choice  amber,  finely  powderM,  for  fix  or  jl^^py^ 
leven  weeks  together,  once  a  day,  when  the  fiomach  is  empty,  in  about       '^ 

4  ounces  of  good  white-wine* 
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Mboicinb. 

V^^^V^'^J  jt^ainjt  thi  fidUng-fichefs. 

212.  Take  of  the  powder  of  true  miffeltoe  of  the  oak,  as  much  aji 
will  lye  upon  a  fix-pence,  early  in  the  merning^  in  black-cherry- 
water,  for  fbme  days,  near  the  full  moen. 

To  appcafe  the  heat  of  fevers  by  an  external  remedy. 

A?vfnb  213.  Apply  to  the  foles  of  the  feet  a  mixture,  or  diin  cataplafm^ 

made  of  f^/r^/mVi  tobacco,  beaten  up  with  as  many  frelh  currants,  as 
will  bring  it  to  a  poultis*. 

Ah  exQfUent  drink  in  fever  s^  tho^  malignant. 

214.  To  a  quart  of  boiling  fpring- water,  put  one  ounce  of  hartfhora 
calcin'd  to  perfeft  whitenefs  j  and  when  the  mixture  is  cold,  add  three 
ounces  of  I'yrup  of  the  juice  of  1  mmons :  when  you  wou'd  ufe  it,  fliake 
it  well,  and  let  the  patient  take  a  moderate  draught,  fewral  times  in 
the  day  and  night. 

An  ufe  fid  drink  in  feveri^difiemferf* 

21 5.  In  a  pint  and  half  of  clear  poffet-drink,  boil  about  one  ounce 
of  the  cleans'd  roots  of  dandelion,  uioed  finall,  till  near  half  a  pint  be 
wafted  •,  then  ftrain  it,  and  let  the  patient  take  half  a  pint,  or  the  whole 
quantity,  if  he  can,  at  a  time. 

Jl  good  drink   in  continual  fever r* 

i\6.  Boil  the  leaves  of  rue  in  fair  water,  till  the  liquor  tafte  prettjr 
ftrong  of  the  plant :  this  being  ftrained,  is  to  be  made  palatable  with 
liquorice,  or  a  little  lugar  ;  and  to  half  a  pint  of  it,  add  about  ten  drops 
of  fpirit  of  vitriol  j  and  let  the  patient  ufe  it  for  ordinary  drink.^ 

A  good  drink  to  he  frequently  ufed  in  fevers^  e/peciaffy  continual  ones. 

217.  Give  in  half  a  pint  of  fome  fmall  convenient  drink,  half  an  ounce 
of  hartlhorn,  burnt  to  a  great  whiteneft,  and  a  little  boiled  in  the 
liquor  ^  and  this  is  to  be  taken  from  time  to  time. 

Sir  Walter  Raleigh'/  cordial  \  an  affrenjed  and  mofi  excellent  remedy  for 
fever Sy  fluxes^  or  any  cafe  rohere  diaphoreticSy  antidotesy  and  cordials^  art 
proper. 

2x8.  Take  the  dryM  flowers  of  borage,  rofemary,  marigolds,  red 
July-flowers,^  RofafoUf^  and  elder-flowers„  of  each  tw-o  qjuarts,.  of  dryM 

&0£-^ 
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fcordium,carduus,angeHca,baulm,  mint,  marjoram,  fetwall,betony,  of  each  Medici 
4  handsful  •,  the  barks  of  laflafras,  and  lignum  aloes,  of  each  four  ounces,  V.^^^^^  ' 
in  powder;    of  kermes,  cubebs^  cardamoms,  and  zedoary,  of  each  an 
ounce ;  faffron  half  an  ounce,  juniper-berries,  tormentil  roots,  round 
birthwort  roots,  of  each  an  ounce,  and  gentian  root  half  an  ounce.    Draw 
the  tinfture  of  all  thefe  with  Ipirit  of  wine  in  balnco^  and  afterwards 
calcine  the  ingredients,  and  put  the  fixM  fait  they  afford  to  the  tinfture. 
To  fix  ounces  of  the  extraft  of  all  thefe,   with  their  fait,  put  three 
ounces  of  the  magiftery  of  coral,   'terra  Jtgillatd  four  ounces,  prepared 
pearl  two  ounces,  bezoar-ftone  three  drams,    calcined  hartihorn  four 
ounces,  ambergreafe  four  drams,  musk  thirty  grains,  powderM  fugar- 
candy  one  pound  and  a  half,   wherewith  the  perfumes  being  ground, 
add  the  dry  ingredients  thereto,  and  reduce  them  to  a  fine  powder  ^ 
then  grind  the  tinfture  and  dry  thmgs    together,   adding  fyrup  of 
lemmons,  and  of  red  rofes,  equal  parts  occafionally. 

To  make  the  magiflery  of  coral  for  this  cordial,  put  eight  ounces  of 
whole  coral,  into  an  open  calcining  pot,  and  let  it  ftand  for  24  hours,  in 
a  calcining  furnace,  till  the  coral  be  white  as  fnow ;  then  put  it  into 
three  quarts  of  difiilled  vinegar,  in  a  bolt-head  j  into  the  neck  whereof 
invert  another,  and  let  them  in  a  fand-fiirnace,  up  to  the  vinegar.  Let 
it  boil,  without  intermiflion,  for  24  hours,  by  which  time  the  vinegar  will 
become  red  •,  and,  when  cold,  pour  it  off  into  a  bell-glals  •,  exhal^  away 
the  moifture  in  halntOy  and  referve  the  coral,  perfeftly  dry,  for  ufe. 

The  dofe  for  a  man  is  about  the  bignefs  of  a  fmall  hazel  nut  \  if 
by  way  of  prevention,  the  magnitude  of  an  ordinary  pea  may  fuflice ; 
but  in  urgent  cafes  the  dofe  may  be  increaled  to  the  quantity  of  a  nutmeg. 

A  W4Utr  for  afiftuUy  mK  manner  ofwmmis^  fwtUingSy  oUukers,  cankers^  tettars^ 

boils^  fcabhs^  w  green  wounds. 

2 1 9*  Take  of  bole-armeniac,  and  white  vitriol,  each  4  ounces ;  of  cam-  ^(finl^ 
phire  one  ounce ;  boil  the  two  latter  together  in  an  earthen  vefTel,  till 
they  become  thin,  and  ftir  them  till  they  afterwards  grow  hard  in 
cooling ;  then  powder  them  in  a  mortar,  and  mix  them  with  the  bole- 
armeniac  in  powder,  and  keep  the  whole  in  a  bladder  for  ule.  Into  two 
quarts  of  boiling  water,  taken  off  the  fire,  put  three  large  fpoonsfuH 
of  this  powder  ;  and  afterwards  put  them  up  into  a  glals,  and  fliake 
it  twice  a  day :  but  before  'tis  ufed,  let  it  be  well  fettled,  and  very  clear. 
Dip  a  foft,  pliable  tent  herein,  and  apply  it  as  hot  as  the  patient  can 
bear  it,  laying  a  clean  linen  cloth  over  the  drefiing  four  double,  firft 
moiften'd  in  this  water,  and  bind  it  on  with  a  roller :  continue  to  do 
thus  every  morning  and  evening.  The  water  may  be  put  into  an  oyfter- 
Ihell,  when  the  fore  is  drefs'd,  for  pewter  will  fuck  it  up.  • 
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Mbdicinb. 

\U^y/'>yJ  To  dfpeafe  the  fits  of  4  Furor  Uterinus. 

Furor  ute-       220.  Burn  the  feathers  of  partridges^  foe  a  competent  time,  under 
the  patient's  note. 


rmus. 


j4  tryd  medicine  frr  the  falling  down  of  the  fundament. 

WiOhg^iH     22  T.  Put  fome  fliced  ginger  in  a  little  pan,  heat  it  by  clear  and  well- 
§miamm.      kindled  coals,  and  let  the  patient  receive  the  fume  of  it,  caft  on  by 

degrees,  in  a  proper  feat,  where  the  lower  part  of  the  body  may  be 
well  cover*d,„  for  about  half  a  quarter  of  an  hour  at  a  time. 


Qm^frenu^ 
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For    a  pghp  gangrene. 

212.  After  having  lightly  fcarrified  the  part,  apply,  as  hot  as  the 
patient  can  well  bear  it,  a  cataplafm  made  of  ftrong  brandy,  and  the- 
crumb  of  white-bread  \  fliifting  it  3  or  4  times  a  day,  or  oftener^  if 
need  be. 

To  prevent  a  gangrene  upon  a  great  pain^  and  to  ftrengthen  the  part. 

223.  Take  of  melilot-plaifter,  and  diapalma,  equal  parts  ;  and  having 
mel^ed,  f^nd  well  incorporated  them  together,  make  thereof  a  thin 
pla^'fter,  which,  being  prickt  full  of  holes,  is  to  be  laid  upon  the  in- 
flamed, or  bruifed  part,  firft  lightly  fcarifyd^ 

\^n  experienced  medicine  for  a  gonorrhoea. 

224.  Infufe  two  ou:xes  of  ripe  laurel-berries,  for  a  day,  in  a  quart 
of  good  white-wine  •,  and  of  this  lee  the  patient  drink  about  two  or 
three  fpoonsfull,  twice  a  day,  for  a  pretty  while  together  j  omitting*  it 
once  in  three  days,  that  he  m^y  take  fome  gentle  purging  medicine. 

For  a  gonorrhoea. 

225.  Swallow  about  half  a  dram  of  choice  maftic,  in  powder,  put  into 
the  yolk  of  a  new  laid  egg  •,  walking  it  down,  if  it  be  thought  needful, 
with  any  convenient  liquor. 

For  the  gonorrhcea. 

225.  Take  equal  parts  of  choice  amber,  and  of  mafiic,  both  in  fine 
powder^  mix  them,  and  of  this  mixture  give  half  a  dram  at  a 
time  in  a  proper  vehicle,  or  in  a  draught  of  chocolate:  continue  it  for 
three  weeks,  or  a  month,  if  need  require  j  purging  the  day  before  you 
begin  to  take  it,  and  once  every  week  afterwards,  eipecially  when  you 
leave  off  the  ufe  of  the  powder. 
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Mbdi 
For  a  gonorrhosa.  \^^\ 

227*  Take  equal  parts  of  choice  red  coral,  and  of  maftic,  reduce 
them  feparately  to  fine  powder  j  mix  them  very  well,  and  give  about 
30  or  40  grains  for  one  dofe. 

An  often  experienced  remedy  to  e^el  gravely  and  frovoh  fuffre(t  urine. 

228.  Take  the  thick  membrane  that  lines  the  gizzard  of  a  cock  or   rhtgr 
hen^  and  having  wip'd  it  clean,  dry   it  fo^  that  it   may  be  beatea  to 
powder :  with  this  mix  an  equal  part  of  choice  red  coral  calcinM,  and  of 
the  mixture  give  from  20  or  30,  to  40  or  5agrains. 

jin  experienced  remedy  to  exfel  gravely  and  frovole  urine. 

119.  Take  the  juice  of  ohions  two  fpoonsfulJ,  white-wine  half  a 
pintj  mix  them  for  a  draught.  It  gives  prefent  eafe;  and,  ifrepea;ted 
for  Ibme  time,  foon  cures. 

To  drive  itway  gravel  and  fmaR  fiones^ 

230.  Take  the  thick  skin,  found  in  the  gizzard  of  a  cock  or  hen, 
and  having  warily  dryed  it,  till  it  be  pulverable ;  give  from  a  fcruple 
to  two  fcruples  of  it,  in  a  draught  of  any  convenient  vehicle. 

To  take  off  the  fains  of  the  gout^ 

231.  Take  red-lead,   ground  fine,  half  a  pouad,^  oil  of  earth-worms  rieg^^ 
one  pound;   boil  them  to  the  confifience  of  a  hard  plaifler,  without 
burning:  afterwards  add  of  camphire  two  ounces,  diifolved  in  oil  of 
earth-worms,  and  make  a  plaifter  of  a  juft  confiftence. 

jIn  excellent  ointment  in  the  gout* 

1^1.  Take  54rW^w-tar,  andpalm-oyl,  of  each  a  like  quantity,  melt 
them  gently  together ;  and  with  the  mixture  warm,  let  the  part  be 
anointed,  and  warily  chafed. 

jIn  effectual  medicine  for  gouty  fains* 

233.  Beat  linfeed,  with  a  little  water,  in  a  marble  mortar ;  rubbing, 
it  very  well,  that  the  medullary  part  being  feparated  from  the 
husk,  may  make  the  water  coniiderably  white.  In  this  liquor,  clean 
rags  being  thoroughly  wetted,  apply  them,  Ibmewhat  warm,  to  the  part 
affe£Ved,  fliifting  chem,  if  need  be,  once  in  au  hour  or  two. 

ji  fpeedy  remedy  to  take  off  gouty  fains. 

234.  With  a  feather,  dipt  in  good  fpirit  of  fal-armoniac,  moiften^ 
kentiy,  all  the  parts  affeded. 
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Medicine. 

i^x^^V**'^  -^  medicine  that  foon  appeafes  the  fains  of  the  gout. 

235.  Take  of  black  foap  4  oiuices,  choice  wood-foot,  finely  fifted, 
a  dram  and  half,  and  half  the  yolk  of  an  egg:  incorporate  them  toge- 
ther, and,  fpreading  the  mixture  fomewhat  thin,  apply  it  warm,  by  way 

of  cataplalm,  to  the  part  altered. 

jin  often  try^d  medicine  to  appeafe  the  pains  of  fcorhutic  running  gouts. 

235.  Having  fiird  an  earthen  pot  with  cleans'd  earth-worms,  and 
luted  on  a  cover,  fet  it  into  an  oven,  with  a  batch  of  bread,  and  let  it 
ftand  there  till  the -oven  be  cold.  Then  take  out  the  pot,  and  having 
remov'd  the  cover,  you  will  find  the  matter  turn'd  into  a  grols  ill- 
fcented  liquor.  Strain  this  by  expreffion,  and  keep  it  ftopt,  to  rub 
therewith  the  part^  afFefted,  with  a  warm  hand,  once  or  twice  a  day. 
If  the  fmell  be  oflfeilfive,  you  may  put  to  it  a  few  drops  of  oil  of  rho- 
dium, &c.  to  corr«&it. 

To  tale  away  gouty ^  or  other  arthritic  pains. 

237.  Anoint  the  part  with  highly  reftify'd  fpirit  of  human  urine, 
the  c({id  being  juft  ttken  off,  once  or  twice  the  firfi  day,  and  no  longer, 
unlefs  the  pain  coatinue. 

To  check  the  fits  of  the  gout,  andy  in  fome  meafure,  to  prevent  them. 

238.  Take  three  ounces  of  farfapanlla  fliced  thin*,  and  an  equal 
weight  of  railins  of  the  fun,  rubb'd  very  clean,  but  not  broken  ^  put 
both  into  three  qutrts  of  Ipring- water,  and  let  the  containing  v^l 
iland  in  a  moderate  heat,  that  the  liquor  may  flmmer  for  feveral  hours^ 
yet  without  burfting  the  raifins ;  keep  this  decoftiou  well  ftopt,  and 
let  the  patient  ufe  it  for  his  only  drink. 

To  appeafe .  the  pains  of  the  gout,  and  leffen  the  fits  of  if. 

1^9.  Take  one  part  of  fpirit  of  fal-armoniac,  and  three  parts  of 
fpirit  of  wine,  neither  of  them  too  well  reftifyM :  fhake  them  together  ; 
and  having  dipt  old,  clean  linen  rags  in  the  mixture,  apply  them  to 
the  part  affefted,  fliifting  them  now  and  then. 

j1  poultis  to  appeafe  pains  and  aches,  even  fuch  as  are  arthritic,  er  gouty . 

240.  Boil  or  flew  onions  in  water,  till  they  be  foft  enough  to  make 
a  poultis  i  then  drain  away  the  water,  and  beat  them  ;  and  having 
Ipread  them,  to  a  confiderable  thicknefs,  upon  a  linen-cloth,  apply  them 
as  hot  as  the  patient  can  well  bear,  and  let  them  be  kept  on  all  night. 
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Medicine. 
To  give  eafe  in    the  Jits  of  the  gout.  L<;?'"V^*''^ 

241.  Take  three  parts  of  oil  of  turpentine,  and  one  of  chymical 
oil  of  fpike  i  ftiake  them  well  together,  and  with  this  mixture  anoint 
the  parts  lightly. 

Ortnamort'drini^  good  in  grifes  and  fluxes. 

242.  Boil  two  ounces  of  powder'd,  calcin'd  hartfliorn,  in  three  pints    Grifts* 
of  Ipring-water,  till  a  pint  be  wafted  j  then  take  it  off  the  fire,  and 
infufe  in  it  an  ounce   and  half  of  good  cinnamon  \    letting   it  upon 
embers,  in  a  clofe  vefTel,  for  about  an  hour.     Sweeten  it  with  fugar, 
and  drink  about  a  quarter  of  a  pint  at  a  time. 

An  excellent  remedy  for  grifes  and  fluxes. 

243.  Of  the  tinfture  of  corn-poppy-flowers,  made  with  common 
fpirit  of  wine,  give  from  one  to  two  fpoonsfull,  mix'd  with  a  few  drops 
of  laudanum,  and  4  ounces  of  black-cherry-water. 

For  fluxes^  effeeially  accompanied  with  grifings. 

244.  Take  of  crude  Lofis  Calaminaris^  finely  powderM,  two  fcru|)les, 

of  white  chalk  one  Icruple  ;  mix  them  exaftly,  and  give  them 

IpoonfuU  or  twaot  new  milk,  twice,  or,,  if  the  cafe  be  urgent,  1 
a  day* 

An  often  try^d  medicine  for  the  griping  of  the  guts.  *'*^ 

i45*  Into  a  quarter  of  a  pint  of  brandy,  put  a  toaft  of  bread  whilft 
very  hot ;  and  as  foon  as  it  is  thoroughly  drenched,  let  the  patient  take 
it  out,  and  eat  it  Hot:  and  this  may  be  repeated,  if  there  be  need, 
two  or  three  times  a  day. 

An  often  tryd  remedy  for  the  gripes  in  young  children^r 

246.  Take  of  oil  of  nutmegs,  and  of  wormwood,  of  each  a  like 
quantity  j  mix  them  well,  and  with  the  mixture  a  little  warm'd^  anoint  / 

the  patient's  navel,  and  the  pic  of  the  ftomach* 

To  correal  the   laxity  of  the  gums^  and  faflen  the  teeth. 

2^j.  To  a  pint  of  claret-wiiie,  put  a  dram  of  myrrh,  and  two  drams  of  Far  Mfirden 
Japan  earth,  and  having  aillblv'd  as  much  of  it  as  you  can,  pour  off  the  «»^^^^*^'* 
clear,  and  let  the  patient  wafli  his  mouth  therewith  from  time  to  time. 

1*0  ftrengthcn  the  gums^  and  male  the  teeth  grow  fine. 

24?.  Take  Catechu^  or  Japan  earth,  and  diffolve  as  much  as  you  can  of  \t 
in  a  pint  of  claret,  or  red  wine  •,  then  dec  tnt  the  I'quor  waiily,  and  let 
the  patient^  now  and  then^  waflx  his  mouth  with  it^  efpecially  at  bed- 
tinu\  Ta- 
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thrice 


4l40  Medicinal  Experiments,        ^ 

Medicine. 

K.j^^'^^J  To  evacuate  the  rheum  that  fxvells  the  gums^  and  caufes  the  tooth-acb. 

.  249.  Diflblve  a  fpoonfuU  of  good  mufiard  in  a  piat  of  French  wiiic, 
and  having  warm'd  it  a  little,  let  the  patient,  from  time  to  time,  waih 
bis  mouth  with  it,  and  hold  it  therein  -for  a  pretty  while  together. 

jin  aff  roved  mediche  for  fcorbutic  gums^  and  to  faften  the  teeth. 

250.  Take  of  white-wine  a  pint^  of  alum  half  an  ounce,  of  juniper 
■  berries,   and  of  red  fage,  each  one  x)unce  j  boil  thele  together,  till  a 

quarter  of  the  liquor  be  wafted  j  then  put  into  the  remaining  part  4 
ounces  of  honey,  and  let  it  boil  till  the  Icum  be  all  xifenj  filter  it, 
and  put  into  it  one  dram  of  Balfammn  vita. 

A  medicine  for  fcorbutic  gums^   and  to  faften  the  teeth, 

251.  Take  claret-wine  a  pint,  roch-alum  half  an  ounce  •,  mix,  diflblve, 
and  add  fix  ounces  of  ftrong  tinfture  of  ^a^an  earth,  made  with  com- 
mon brandy. 

I 

To  taie  out  the  maris  of  gunfowder^  Jhot  into  the  shn. 

emtfomder        252.  Take  frefh  cow-dung,  and  having  warm'd  it  a  little,  apply  it 
•^*'-  as  a  poultis,  to  the  part  aftefted  j  renewing  it  from  time  to  time,  as 

occafion  ihall  require.  » 

An  excellent  ftyftic  fowder  to  (lop  hemorrhages. 

llfkmmhagef.      253.Take  equal  parts  of  white  fugar-candy, roch-alum  burnt,  and  white 

vitriol,  pulveri:£e  them  exceeding  welLand  mix  them  diligently  ;  and  hav- 
ing dipt  pledgets  of  lint,  ir,oiftned  with  the  white  of  an  egg,  into  this 
powder,  apply  them  to  th  orifices  of  the  bleeding  veflels.  And  after 
the  dry  ingredients  are  mixt,  you  may  grind  them  with  as  much  whites 
of  eggs,  beaten  to  water,  as  will  make  a  pafte,  to  be  throughly  dryM 
in  the  air,  and  then  again  reduc'd  to  powder. 

A  powerful  flyptic. 

-254.  Make  a  fine  powder  of  Lapis  H^matites^  by  grinding  it 
exaftly  well  with  an  equal  or  double  weight  of  fal-armoniac  j  and  of 
this  high-coloured  fublimate,    put    a  little  upon   the  orifices  of   the 

bleeding  veifels. 

A  medicirte  for  flanching  of  blood. 

'25(5.  Forftanching  of  blood,  few  medicines  exceed  the  colcothar  of 
vitriol,  whether  waih'd  and  freed  from  its  fait,  or  unwalh'd. 

To 
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Medic 

Tofianch  bloody  efpicioBy  in  wounds.  W/^'^V' 

l%6.  Take  pufF-baHs,  when  they  are  full  ripe,  which  is  in  autumn^ 
and  breaking  them  warily,  lave  the  powder  that  will  fly  up,  and  the 
oreft  that  remains  in  their  cavities  ;  and  ftrew  this  all  over  the  part 
affefted,  binding  it  on  ^  or  proceeding  further,  if  need  be,  according 
to  art. 

4 

To  fidnch  blood  from  thenofe. 

257*  Let  the  patient  hold  knot-grafs,  ^nd  Solomon^^ik^}^  in  his  hand» 
till  it  grow  warm  there,  or  longer,  if  need  be^ 

Tofianch  bldod  in  dny  fart  of  the  body. 

258.  Take  plantain-water  two  ounces,  barley^ilmamon-water  fix 
drams,  fpirit  of  vinegar  one  ounce,  dragons-blood  half  a  dram,  fyrup 
of  myrtles  five  drams  j  mix  and  make  a  julep,  of  which  let  the  patient 
take  three  fpoonsfull  every  hour. 

A  fiyftk  WMter^  for  fiofpit^  if  bto^  in  my  fMtt  of  tto  body. 

259*  Put  one  pound  of  excellent  quick>lime  into  a  clean  earthen  pot^ 
pour  upon  it  five  or  fix  pounds  of  fountain-water,  cover  the  pot  clofe^ 
and  let  it  lie  to  infule  for  about  an  hour  j  then  ftir  it  with  a  fiick  for  a 
little  time,  and  let  it  lie,  as  before,  for  24  hours,  ibmetimes  fiirring  it  ; 
laftly,  let  it  fettle  j  and  the  water  being  yery  Clear  above,  pour  it  off 
by  inclination  without  ftirring :  take  of  this  water  one  pound,  which 
being  put  into  a  rial,  add  to  it  a  <lram  and  half  of  fuDiimate,  finel/ 
powdered  \  then  ihake  all  togedier,  fo  that  the  powder  may  difiblve, 
and  be  of  an  orange  colour,  and  the  liquor,  in  the  end,  clear  and 
limpid  -,  the  red  powder  filing  to  the  bottom.  The  wat^  being  clarified, 
you  mufl  pour  it  from  the  grounds  into  another  veflel  ^  and  add  to  it 
one  dram  of  oil  of  vitriol,  and  an  ounce  of  Sdcckanm  Sdturni.  Shake 
all  together,  diat  they  may  mix  the  better  j  afterwards  let  all  fettle, 
and  pour  off  the  clear  water  for  \x&. 

'jtn  exciBent  fiyf^ic  fir  ftopflt^  of  bloods 

^6o.T2ik2  ffurigarian  vitriol,and  alum,  of  each  half  a  pound,  phlegm  of 
vitriol  ten  pounds )  boil  to  a  diffolution  of  the  vitriol  and  alum:  being 
cold,  filter  it  through  brown  paper  ;  and  if  any  cryflal^  Ihoot,  feparate 
the  liquor  from  them,  adding  to  each  pound  one  ounce  of  oil  of  vitriol. 
Dip  cloths  into  this  liquor,  and  apply  them  to  the  part  zSeSted. 

An  eftin  try^d  fyftic  to  flanch  bloody  ^eciaty  in  wom'ds. 

161.  Take  colcothar,  as  it  comes  out  of  the  retort,  and  having  por7« 

der'd  it,  roll  tents  di  Unt  in  it,  and  apply  them  to  the  orifices  of  the 

Vol.  III.  Mnun  greater 
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Medicine,  greater  vefiels  j  and  fill  the  cavity  of  the  wound,  partly  with  colco* 
JL,^^V'^)J  thar  too. 

An  ejfeSual  medicine  tofiof  bleeding  in  wounds^  and  check  fomi  other  hemorrhages 
161.  Strew  upon  the  part  the  fine  powder  of  clear  ro£ih 

A' quid  remedy  for  a/hudl  frejh  cut  or  wounds 

16^.  Let  the  patient  fpeedily  plunge  the  hurt  part  into  brandy,  and 
keep  it  there  for  a  while,  till  the  pain  thereby  excited,  ceaie,  or  be  much 
abated :.  or  if  the  part  be  unfit  for  this  operation,^  the  liquor  may  be 
apply'd  to  it,  immediately,  with  a  (punge,  (^^ 

For  the  head»ach. 

BeeuMh  264.  Take  green  hemloc  that  is  tender,  and  put  it  in  your  locks,, 
fo  that  it  may  lie  thin  between  them  and  the  fbles  of  your  feet ;  ihifi 
the  herb  once  a  day. 

An  excellent  medicine  fir  'fits  of  the  head-aeh. 

26^.  Boil  a  handful  of  freih  rofemary,  for  a  pretty  while,  in  a  quart 
of  common  water ;  and  let  th^patient  cover  his  head  and  face  with  a 
napkin,  fo  that  he  may  receive  the  fieam  of  the  decoftion  for  fome  time,  as 
hot  as  he  can  well  bear  it* 

An  exferienced  JiernutaWy  to  clear  the  bead. 

166.  Let  the  patient  ijiuff  up,  in  the  morning  failing,  a  fmaHfpoonfulV 
or  lefs,  of  the  clarified  juice  of  ground- ivy,  or  of  beets  j  (pitting  out, 
from  time  to  time,  what  liquor  comes  into  Itis  mouth.^ 

jkt  excellent  eefhaliCy.good  alfo  for  the  eyes. 

I6j.  Take  the  flowers  of  betony,  marjoram,  damask-ro(es,  iage,  and 
!rofemary,  all  at  difcretion:  to  thcfle  add  the  powder  of  Lignum  aloesy 
and  fome  feeds  of  Nigelld  Romana.  Reduce  all  to  powder,  to  be  ufed 
as  a  hair-powder,  when  the  patient  goes  to  bed. 

An  exferienced  medicine  for  dulnefs  of  hearings  and  hyfierical  diforders^ 

H^^  rfiA     268.  The  juice  of  red  onions  is  excellent  for  difeafes  o(  the  cars^ 
mdeifd.  or  for  deafnefs,  in  the  beginning.    And  betony  roots  wonderfully  pre- 

vail againfi.  all  diibrders  of  the  womb*. 

At$  affroved  remdy  for  detafnefi. 

269*  Of  the  breaft  milk  of  a  woman,  let  fall  three  or  four  drops 
warmy  as  it  comes  from  the  nipple^  into  the  part  aiie&ed*. 
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Medic 

For  difficulty  iff  htaritigj  from  a  cold  caufe.  U^V 

270.  Out  of  a  root  of  garlic,  choofe  a  chive  of  a  convenient  bignels  \ 
and  having  paffed  a  piece  of  thread  through  one  end  of  it,  that  thereby 
it  may  be  puUM  out  at  pleafure,  cruih  it  a  little  between  the  fingers, 
and  anoint  it  all  over  with  oil  of  bitter  almonds ;  put  it  into  the  cavity 
of  the  patient's  ear  at  bed*time,  and  draw  it  out  the  next  morning, 
flopping  the  ear  afterwards  with  black  wool :  and,  if  need  require, 
this  is  to  be  repeated  with  frefli  garlic  for  fome  days  fucceifively^ 

For  the  heart-hurth 

27 1 •  Take  from  15  or  20,  to  30  or  40  grains  of  crabs-eyes,  reduced  Hewir-i 
to  very  fine  powder,  either  alone,  or  in  any  convenient  conferve  or  fy rup. 
^Tis,  for  the  moft  part,  beft  to  take  this  medicine,  when  the  flomach  is 
empty. 

For  4  hoarfnefs  Ufm  a  told* 

272.  Take  three  ounces  of  hyffop- water,  fweeten  it  with  Aigar-candy  j  llr#>3fi 
then  beat  well  into  it  the  yolk  of  an  cigg,  and  drink  it  at  a  draught. 

For  hyftericd  affedlons^  and  fever al  difiempers  i>f  the  nerveu 

273.  Upon  one  ounce  of  volatile  fait  of  hartfhorn,  drop  as  much  WyjI/ri 
fpirit  of  nitre  as  will  (atiate  it,  when  the  conflitt  is  quite  ceafed.  ^^** 
pigeft  the  mixture  for  a  while,  that  it  may  acquire  a  red  colour  ^  keep 

it  carefully  ftopt,  and  give  4  or  5  drops,  twice  a  day,  pany  convenient 
vehicle*  io* 

tar  the  vdpoursy  or  Jits  of  the  mothtrl 

I'j^.  DilTolve  a  large  quantity  of  fea-ialt  in  the  beft  wine^inegar^ 
and  in  this  dip  a  foft  linen  cloch,  which,  being  folded  fo  as  to  make 
three  or  four  doubles,  is  to  be  applied  warm  to  the  foles  of  the  pa^ 
tient's  fipet,  and  kept  on  till  the  fit  be  over. 

For  the  yellow^jaundice. 

275.  Take  an  ounce  of  Cafiile  Ibap,  flice  it  thin,  put  it  into  a  pint  of  fbtf 
cold  Imall  beer,  fkt  it  on  tht*  fire,  let  it  boil,  gently,  half  away ;  after 
it  has  boiled  for  fome  time,  fcum  it  once;  ftrain  it  through  a 
fieve,  warm  it,  and  drink  it  all  in  a  morning  failing ;  take  a  fmall 
lump  of  lugar  after  it,  and  fail  for  two  or  three  hours.  The  patient 
may  walk  about,  and  eat  his  accuflom'd  meals.  If  at  any  time  he 
tirinks  wine,  let  it  be  white-wine.  If  he  be  far  gone  in  the  diflemper ; 
two  or  three  days  after  he  may  take  it  once  or  twice  more,  and  no 
softener.  Refrain  all  other  medicines :  this  will  keep  for  a  week  or  longer* 

K  n  n  n  a  For 
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Mbdicinb*.' 

Far  the  jamtilice. 

21 6.  Take  two  or  three  ounces  of  hemp^feed,  and  boil  them  till  fbme 
of  them  begin  to  burft,  and  a  little  longer,  in  a  fufiicient  quantity  of 
new  milk,  to  make  one  good  draught ;  which  the  patient  is  to  take 
warm,  repeating  it^^  if  need  be,  for  fbme  days  together- 

Tcr  the  jaundice  in  children^ 

277*  Take  hair  an  ounce  of  choice  rhabarb  in  powder,  incorporate 
with  it  exaftly,  by  long  beating,  twohandsful  of  well  clean&d  currants. 
Of  this  eleftuary  let  the  patient  take,  every  mornmg,  about  the  quan« 
tity  of  a  nutmeg,  for  feveral  days  together. 

jfn  experienced  cure  far  the  ydlote^mmdice.^ 

278.  Take  the  gall-bladder  of  a  iheep,  and  near  the  top,  without 
emptying  the  li(^uor.  make  a  fmall  hole,  at  which  put  in  two  or  three 
drops  of  the  patient  s  urine  \^  then  tie  up  the  upper  part  of  the  bladder,^ 
and  hang.it  in  the  free  air  till  it  dry  up. 

An  effeSud  medicim  fir  the  yeHevhjkundice. 

27p.  Give  about  half  a  dram  of  white  hens-dun^  dry'd,.aiid  miztr. 
with  a  little  lugar,  in  a  few  IpoonsfuU  of  whxte*wine.. 

jt  medicine  atfnofi  Jpedjic  fir  the  yellow-jitundice* 

■\  ^^o.  With  clean  filings  of  fteel  mix  fbme  loaf-fugar  v  grind  them 
loi^MMHjweat jexaftnefs ;  for  in  that  confifts  the  chief  lecret  of  this 
meaicmiliR)fiil^i8  impalpable  powder,  give  about  half  a  dram  for  a 
^^e^  beiides  the  fugar,  twice  or  thrice  a  d[ay,  in  any  convenient  vehicle. 

ji  fficific  fir  the  yellow-jamtdicei 

281.  Take  one  part  of  good  faffron,  gently  dry'd  and  powdered,  and 
incorporate  it  well  with  four  parts  of  choice  turmeric.  Take,  allb,^ 
a  handful  of  frefh  fheeps-dung,  and  let  it  fleep  in  about  a  quart  of 
ftrong  ale,  in  a  moderate  heat,  till  the  liquor  be  lully  impregnated  with 
the  dung ;  then  ftrain  it  lightly  through  a  linen-cloth.  In  a  large- 
draught  of  it,  give  about  half  a  dram  of  the  fbrementioned  powder. 

>^  This  do  in  the  morning  failing,  and  in  the  evening  about  bed*time  \ 
giving  alio  another  doie  on  the  following  morning. 

For  the  yelUvhjamdice.- 

282.  Take  rhubarb  two  drams,  faf&on,  and  mace,  of  each  adram^ 
hemp-ieed  one  handful) ;  bruiie  them,  and  put  thereto  a  quart  of 
white-wine,  imd  fet  all  in  a  gentle  heat  to  extraft  r  then  take,  mornings 
tndevtningS)  on  an  empty  ftomacb^  about  a  quarter  of  a  pintj  and^ 

when- 
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when  all  is  fpent,  pour  more  wine  upon  the  ingredients,  addmg  a  little  Medici 
frefh  rhubarb  and  fafFron,  and  ufe  it  as  before.  .  L.^'V" 

A  medicine^  almofi  ffecificy  for  tie  jamJice. 

283.  With  fmall  ale,  draw  a  deep  green  tinfture  from  frefh  ffieepV 
dung ;  and  in  a  little  draught  of  this,  give  from  half  a  dram  to^  dranr 
of  a  powder'd  mixture,  confifiing  of  4  parts  of  turmeric,  and  ene  of 
Efiglijh  faffron.  This  dofe  may  be  given  twice,  or  thrice  a  day  ;  the 
patient,  whom  it  will  difpofe  to  rweat,^  keepmg  very  warm^  whilfi  the 
operation  lafls* 

Per  th9^  hlacJt  jaundice. 

284.  Boil  a  fjpoonfull  of  honey,  gently,  and  fcum  it,  till  it  come  to 
ia  good  confifteiKe  \  then  add  of  wheat-flour  and  (affron,  reduced  to  a 
powder,  as  much  of  each,  as  will  lie  upon  the  point  of  a  knife ;  and 
having  mixed  all  well,  put  it  over  the  coals  again,  till  it  lofe  its  fmell  ^ 
afterwards  keepv it  in  a  little  earthen  pot,  and  let  the  patient',  with  the 
quantity  of  a  pea,  anoint  the  navel,  and  fiU  the  cavity  thereof  with 
ft ;  repeating  the  application  for  fome  days  together,  when  the  fiomach 
is  empty,  and  abflaining  from  meat  and  drink  for  about  two  hours  afteir 
the  medicine  is  uled- 

To  take  off  the  fain  and  inflammation  of  ulcers  in  the  legSy  and  elfcwhere.  ^ 

285.  In  a  quart  of  water,   boil  about  as  much  white-bread,  as  i^  infinmna 
ufually  contained  in  a  half-penny  loaf  j  then  add  to  it  two  ounces  of 

good  flieep-fuet  cut  fmall ;  and  when  that  is  boilM  a  kittle,  add  one 
ounce  of  powder'd  rofln,  and  a  Ifttle  welUfearsM  brimftone:   of  thefe 
make  a  cataplafm,  which  is  ta  be  kept,  conflantly,  on  the  part  affefted^  . 
and  Ihifted  once  or  twice  a  day,  as  need  ihall  require. 

To  make  an  iffue  raw^  that  begins  to  heal. 

28^.  Take  o^  Lafis  infernalis  owe  ounces  of  crown  foapan  ounce  and    ifuest9\ 
an  half,  chalk  finely  powder'd  fix  drams  j  mix  them  together  carefully,  '^^ 
and  keep  them  clofeftopt,  except  when  you  mean  touie  them. 

An  internal  medicine  for  the  itch. 

287.  Boil  four  ounces  of  clean  quick-filver,  in  a  gallon  and  half  of  F^tHu 
fpring.water  j  and  let  the  patient  take  of  this  between  a  quarter  and 

half  a  pint  at  a  time,,  after  purging^ 

jin  experienced  wafby  that  quickly  cures  the  itch. 

288.  Take  firong  quick-lime  one  pound,  and  put  to  it  a  gallon  of 
^ing-waterj  let  them  lie  together  for  Ibme  hours,  and  then  warily 
pour  off  the  clear  ^41ter  the  refl,  and  take  (pro  ounces  of  quick-filver^ 
^ed  up  in. a  linen  bag;  hang^it  in  the liqiipr,. and  boil  it  for  half  an; 
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Mbdktine.  hour  ^  tlien  pour  olT  the  clear  liquor  once  more,  and  waih  only  the 
U^^'V^'^J.  hands  with  it,  twice,  or,  ac  moft,  thrice  a  day. 

j4n  experienced  liquor  to  cure  the  itch  in  the  hinds  or  face^  without  mercury 

or  fulfhur. 

289.  Take  a  handfull  of  the  roots  of  elecampane,  and  as  much  of 
iharp-pointed  dock ;  ihred  them  fmall,  and  boil  them  in  two  quarts  of 
fpring.water,  to  the  confumption  of  a  pint.  Then  ftrajn  the  liquor, 
and  with  it  let  the  patient  wafh  his  hands,  or  other  parts  afCe^led,  once 
or  twice  a  day. 

To  mitigate  piins  in  the  hdneys. 

Ffr  diferJerf .     ipo.  Take  oil  of  Icorpions,  and  oil  of  bees-wax,  of  each  a  likequao- 
iff  the  kidnejfs.  tity  j   mix  them  well,   and  with  it,  moderately  warm'd,  auoint  the 

pained  kidney. 

An  effeElual  remedy  for  4  floffage  in  the  lidneys* 

291.  Give,  in  any  convenient  liquor,  about  twelve  grains  of  fait  of 
amber  for  a  doJle. 

A  medicine^  almoft  fpecific^  fir  exulcerations  in  the  kidneys* 

292.  Having  reduced  jet  to  fine  powder,  give  of  it  about  half  a-  dram 
for  a  dofe,  in  white-wine,  in  the  morning  tailing,  and  at  bed-time,  for 
fome  days  together. 

Thereat  medicine  of  afamom  empiric^  for  the  Jtings^eviL 

tCif^Vevil.       293.  Give,  for  a  good  while  together,  a  pretty  firong  decodioa  of 

devilVbit. 

An  vfcful  drink  for  the  hngs-evil^  and  fome  diforders  from  the  Hie  caufe. 

294.  Take  a  large  handfull  of  the  leaves  of  ground-ivy,  waih  off 
the  duft  with  beer,  and  put  the  herb  into  a  gallon  of  ale-wort  j  when 
'tis  ripe  for  drinking,  draw  it  out  into  bottles,  and  let  the  patient  take 
a  draught  of  it  twice  or  thrice  a  day,  at  meals. 

An  ufcful  drink  for  the  kings-evil. 

295.  Take  white>-wine  a  quart,  juice  of  pellitory  of  the  wall  a  pint, 
fpir't  of  wine  halt  a  pint,  Snl prunella  an  ounce  ^  mix  and  difTolve  them, 
pour  oif  tlie  clear,  and  Ivveeten  with  white  fugar.  The  dofe  is  fix 
IjpoonsfuU  morning  and  night* 

For  the  htig^'Cvil. 

196.  Take  roots  of  pil^wort  a  fufficient  quantity  ^  bruife  and  boil 
them  in  hog's*lard  till  they  are  crifp,  after  which  prefs  them  hard  out  ^ 

and 
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and  boil,  m  the  like  manner,  as  many  more  frefh  roots,  and  prels  out  Medicine. 
again  ;  do  this  the  third  time,  and  keep  the  ointment,  to  anoint  with  '^.^^^^"^^^ 
morning  and  night. 

u4n  ^proved  remedy  for  the  kin^s-evih 

297.  Set  a  quart  of  new  milk  on  the  fire  till  it  juft  boils  up ;  then  take    * 
it  oif,  and  put  into  it  two  fpoonsfuU  of  the  beft  honey,  and  fiir  it  till 

it  be  dilTolved  5  let  it  On  the  fire  again,  and  let  it  boil  a  little.  Thea^ 
divide  it  into  4  parts,  and  drink  o.ie  part  warm,  early  in  the  moniing^ 
another  about  10  of  the  clock,  the  third  about  4  in  the  afternoon,  and 
the  laft  a  little  before  bed-time.  Do  this,  daily,  for  two  or  three  months,  , 
except  when  you  purge,  which  muft  be  once  a  week,  with  Caryocofiimm. 
Drefs  the  fores,  ir  they  run,  with  any  drawing  fear-cloth,  or  aplaifter 
of  Bitrgundy  pitch.  The  medicine,  tho'  not  very  promifing,  is  very  v 
famous,  from  the  many  cures  performed  with  it  by  a  lady* 

Ah  ufeful  drink  to  correEl  Jhtrp  or  fcrophutom  humour fl- 

298.  Boil  two  ounces  of  choice  barley,  well  wafh'd  from  its  duft,    , 
in  a  quart  of  Ijpring-water,  till  the  grains  begin  to  burft  •,  then  ftrairi 
the  decoftion  through  a  clean  cloth,  and  let  the  patient  uXe  it  for  his    - 
ordinary  drink. 

For  the  lin£s*evit. 

299.  Take  ctittle-bone  uncalcin'd,  and  having  IcrapM  off  the  outfide,    , 
dry  the  white  part  •,  and  of  this,  finely  powder'd,  give  half  a^  dram 
for  a  dole  in  mallow  or  barley  water. 

A  ^^^  f^  ^^^  hinfs^eviL 

300.  Take  a  handful  1  of  Paronychia  folio  rutaceoy.  called  rue-whitlow-    - 
grafs,  and  boil  it,  every  morning,  in  a  quart  of  fmall  beer ;  ftrain  it,, 
and  drink  it  for  ordinary  drink.    It  waftes  the  peccant  humour,  appeafes 
the  pain,  difcufles  the  unbroken  tumours,  and  heals  the  broken  ones. 


For  fcrofhuloHi  twnours  in  children. 

301.  Put  two  handsfuU  of  figwort  to  a  pottle  of  fmall  ale;  of  this 
give  a  quarter,  or  half  a  pint,  for  a  dole.  The  operation  will  be  pro- 
moted, by  quenching,  feven  or  eight  times,  in  this  liquor,  a  gad  of 
ileei,  about  eight  or  ten  inches  long.. 
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V^^^/*^^VJ  The  Laudanum  of  the  younger  Helmont. 

HelmontV      302.   Take  of  opium  a  quarter  of  a  pound*,   and  of  the  juice  df 

laudanum,  « ;^uinces  four  pounds  at  the  leaft  j  cut  the  opium  very  fmall,  and  mix 

,    ^#r#/  rmtf.  ij.  ^^jj  ^j^j^  ^j^^  j^j^^^  ^^^  ^^^^  luke-warm ;  aud  then  digeft  them 

•^*  with  a  moderate  heat,  for  eight  or  ttn  days.    After  this,  filter  the 

tinfture  \  and  infufe  therein  of  cimiamon^  nutmegs,  and  cloves^  of  eadi 
an  eunce,  or  an  ounce  and  half  ^  and  let  them  ftknd  for  three  or  four 
days,  or  a  week  longer;  then  filter  the  liquor  once  more,  having 
juft  let  it  boil  a  very  Uttle,  after  the  fpices  were  put  in.  Now 
evaporate  the  fuperfluous  moifture,  till  the  remainder  acquires  die 
confifieiKe  of  an  extraft^  lafily,  incorporate  well  herewith  two  ounces 
of  the  beft  faffiron,  r^uced  to  fine  pow<ler  ^  or  as  much  of  the  extraft 
as  the  fame  quantity  of  faffron  wou^d  afford.  The  medicine  might  be 
brought  to  the  coiififience  of  a  mafs  fit  for  pills  \  a  form  wherein  I 
have  often  adminiftred  it ;  and  upon  occafion  too,  it  might  be  kept 
h'quid;  and  if  that  were  the  defi^n,  the  evaporation  mu ft  have  been 
but  gentle.  The  dole  of  the  liquid  fort  may  be  from  five  drops  to 
ten,  as  circumflances  ihall  require  j  but  of  the  pills,  a  lels  quantity 
ituiil  be  uled. 

Fer  ihe  lefrejie. 

fbrtiikfn^     3^3.  Take  pomatum  one  ounce,  flower  of  fulphur  one  dram,  sJ 
fie.  frunelU  half  an  ounce ;  and  having  mixt  them  very  well  together,  anoint 

the  part  af&Sred  therewith,  from  time  to  time,  as  there  is  need. 

ji  Jimfle  antimonidl  remedy^  that  has  often  done  muchgood^  even  in  the  lefrefie^ 

and  continual  fevers. 

304.  Of  fine  crude  antimony,  in  powder,  give  about  one,  two,  cm: 
three  fcruples  morning  and  evening,  according  to  the  age  of  the  patient, 
iji  a  little  fyrup  of  clove-july-flowers,  or  any  fuch  vehicle  ;  or  elle 
mixed  with  fine  fugar,  enough  to  make  it  palatable.  This  may  be 
continued  for  four  or  five  months,  if  need  require :  but  if  the  firft  dofe 
prove  beneficial  to  the  .patient,  and  the  cafe  not  urgent,  alcruple,  or 
half  a  dram,  may  ferve  the  turn ;  nor  need  the  exhibition  be  continued 
^or  fb  long  a  time. 

j4n  often  experienced  antimonial  infujion. 

505.  Take  one  ounce  of  powder'd  antimony,  tied  up  in  a  little  linen 
b^g,  and  hang  it  in  a  gallon  of  new  beer  or  ale.  This  liquor,  when 
'tis  ripe,  let  the  patient  ufe  for  ordinary  drink;  only,  if  by  age  ot 
accident  it  grow  lour,  no  more  muft  be  drank,  left  the  acidity  of  thd 
liquor  corroding  the  antimony,  Ihould  make  it  vomitive. 

9> 
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To  aff94fi  fcorhutic  fdlns  in  thi  limbs.  U^^V^^W 

305.  Spread  liquid  ftyrax  thin,  upon  iilk,  or  very  fine  kid-leather  i    Umhfsind. 
and  keep  it  upon  the  part  affeded,  till  it  dry  up  of  it  felf,  or  till  the 
patient  has  no  more  need  of  it. 

j4n  experienced  medicine  fir  a  contn^wre^  produced  by  keeping  the  limbs   too 

long  in  an  undue  fojiure. 

307.  Anoint  well,  once  or  twice  a  day,  the  part  affefl-ed,  with  dogs- 
greafe  -,  chafing  it  in  with  a  warm  hand,  and  keeping  the  part  warm 
afterwards. 

For  the  dyfentery^  and  other  Jharp  fluxes. 

308.  Take  the  ftalks  and  leaves  of  flea-bane,   dry  them  gently  till    U^fenefsi 
they  be  reducible  to  powder*,   of  which  give  about  one  dram  at  a 

time,  twice  or  thrice  a  day,  in  any  convenient  vehicle  j  or  elle  incorpo- 
rate it  with  conferve  of  red  rofes. 

j4  remedy  often  ufid  with  fuceefs  in  fluxes^  and  dyf enterics. . 

309.  Cut  frefh  roots  of  biftort  into  thin  flices,  and  moiilen  them 
well  with  fair  water  and  wine,  to  make  them  more  loft  \  then  prels 
out  the  juice  flrongly  \  and  of  this-give  about  three  or  four  fpoonsfuU 
in  red  wine,  or  fome  other  convenient  liquor. 

A  fuccefsful  medicine  fir  fluxes  of  the  belly* 

3 1  o.  Mix  with  rice-meal  about  a  ffith  part  of  finely  powder'd  chalk  ; 
boil  thele  in  water,  or  in  milk,  like  a  hafty-pudding,  to  be  moderately  . 
feafoird  with  fugar,  and  powderM  cinnamon  j  and  let  the  patient  eat 
it  at  meals. 

« 

For  a  loofenefs. 

311.  Boll  a  convenient  quantity  of  cork  in  fpring-water,  till  the 
liquor  tafle  ftrong  thereof',  and  of  this  decoftion  let  the  patient  drink  a 
moderate  draught,  from  time  to  time,  till  he  finds  himlelf  relieved. 

For   a   loofenefs. 

3?  2.  Mix  up  15  grains  of  powder'd  rhubarb,  with  half  a  dram  of 
dialcordium  •,  and  let  the  patient  take  it  either  going  to  bed,  or  early 
in  the  morning,  after  his  firft  lleep. 

jin  experienced  remedy  fir  jharp  fluxes  of  the  belly. 

313.  In  a  pint  of  new  milk  dilfolve  two  ounces  of  loaf-fugar,  and 
about  the  bignefs  of  a  walnut  of  mithridate  ^  give  this  mixture,  mode- 
rately warm,"foraglyfler,  to  be  repeated  if  there  beoccafion, 

Vol.111.  Oooo  *     "^^ 
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V.^^^^^'%J  To  ftof  jkxesy  and  the  tphites. 

314-  Give  the  patient,  from  time  to  time,  a  moderate 


For  fluxeSy  effecially  thofs  cmifed  by  fljarf  humtnirs. 

315.  Thoroughly  drench  a  toaft  in  good  oil-olive,  and  let  the 
patient  eat  it. 

An  excellent  remedy  againfi  fluxes. 

ST 6.  Boil  unfa Ited butter  gently,  till  a  confiderable  part  beconfumed, 
skimming  it  from  time  to  time,  whilft  it  ftands  over  the  fire  :  of  this 
butter  melted,  give  now  and  then  a  confiderable  quantity,  as  the  patient 
is  able  to  bear  it.     This  medicine  was  very  fuccefsful  in  Ireland. 

An  often  tryd  glyfler  in  fluxes^  effecially  from  Jbarp  humors^  and  in  fame  other 

diftempers  of  the  bowelsn 

3x7.  In  a  quart  of  new  milk,  boil  two  fmall  fpoonsfull  of  grofly  i)Ow« 
der'd  rice,  to  the  coniiftence  of  cream,  then  diffolve  in  it  two  ounces 
of  Iheep-fuet  i  and  having  ftrain'd  it,  give  it,  at  once,  for  a  glyfler. 

For  fuppreffton  of  the  Menfes. 

Minfu  ftt'     318.  Give,  for  three  mornings  together,  about  the  expefted  time  of 
P^F^»  the  evacuation,    a  dram  of  the  galls    and  livers  of  eels,   dried  and 

powder'd. 

A  good  medicine  to  increafe  milk  in  fuch  as  give  fuch 

wlk  t$  in^     3 1 9.  Make  pottage  with  lentils,  or  vetches,  aixl  let  the  patient  ufe 
orf^e.  it  freely. 

To  increafe  milk  in  nurfes. 

320.  Dry  well-cleanfed  earth-worms,  fo  that  they  may  not  fmell  ill, 
and  yet  be  pulverable.  Of  thefe,  reduc'd  to  powder,  give  half  a  dram, 
or  two  fcruples,  for  a  dofe,  in  wine,  or  any  other  proper  vehicle. 

For  diforders  in  the  nervoM  fyflem. 
Vtrniii  Jtf-       32T.  Take  of  the  frefli  roots  of  the  male  piony  one  ounce,  of  the 
p^ierd.  feeds  of  the  fame  plant  two  drams  ^  and  with  a  fufficient  quantity  of 

the  fyrup  of  piony,  or  feme  conferve  of  a  like  nature,  beat  them  up 
into  an  eleftuary  v  of  which  the  patient  may  take  the  quantity  of  a 
fmall  nutmeg,  or  more,  twice  or  thrice  a  day. 

For  ohflruBionSy   and  fever al  diftafes  thence  proceeding. 

MfiruElUnr.  322.  Let  the  patient  drink,  every  morning  falling,  a  moderate  draught 
of  his  own  urine,  newly  made^  and  whilft  'tis  yet  warm  ^.forbearing 
food  for  an  hour  or  two  after  it^   *" 

A 
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Medicine,^ 
j4  choice  medicine  for  the  paljie.  L/^^^S/**^^ 

'323.  Take  farfaparilla  a  pound  and  half,  bark  of  guaiacum,  china  la    Tiefslfe. 
chips,  of  each  two  ounces  and  a  half  5  boil  all  in  fix  pints  of  water,  to 
the  confumption  of  a  third  part :    at  the  end  add  raifins  of  the  lun 
flon'd  4  ounces,  liquerife  bruis'd  one  dram,  twelve  fat  figs  j  boil  and 
ftrain  it.    This  is  to  be  ufed  warm  for  ordinary  drink. 

For  a  weaknefs  in  the  hands^  drifwg  from  the  falfie^  or  rheumatifm. 

324.  Take  the  tops  of  rofemary,  and,  bruifing  them  a  little,  make 
them  up  into  a  ball  of  the  bignefs  of  a  fmall  orange.  Let  the  patient 
often  roll  one  of  thele  balls  between  his  hands,  and,  for  feveral  hours 
in  a  day,  grafp  one  of  them  in  the  hand  afie^led,  that  it  may  grow 
hot  there,  axidtranfmit  its  effluvia  into  the  part.  Continue  this  courle 
as  long  as  the  difiemper  requires. 

jIn  external  remedy  for  paralytic  diforderu 

325.  Make  a  flrong  deco&ion  of  rofemary-leaves,  or  flowers,  and  let 
the  patient  long  hold  the  part  affe&ed  in  the  liquor,  kept  very  warm. 
If,  after  feveral  trials,  this  medicine  prove  ineneflual,  mix  ten  drops 
of  oil  of  worms  with  it,  and  4  or  5  drops  of  oil  of  turpentine  j  and 
with  this  mixture  warm'd,  anoint  the  part  from  time  to  time;  or  elfe 
let  the  patient  keep  the  part,  for  a  good  while  together^  in  warm  rain- 
water,  to  diflblve  the  fcorbutic  falts. 

For  the  pleurifie, 

S16.  Cut  green  broom-tops  Aiort,  and  therewith  fill  a  pipkin,  of  a  TtetUatifi^ 
pint  and  half,  and  with  ale-,  boil  it  foftly,  till  itbewafledto  two  or 
three  fpoonsfull  ^  and  then  it  will  look  black,  like  treacle,  and  be  thick. 
When  tis  enough,  and  cold,  add  as  much  mithridate  as  a  nutmeg ;  mix 
it  well,  and  give  it  the  patient,  warm,  in  bed,  and  let  him  fweat  for 
three  hours,  or  more,  after  it.  If  it  relieve  not  at  firft,  repeat  it 
next  day. 

^n  experienced  medicine  for  the  plewrifte. 

327.  Take  feveral  balls  of  frefh  ftone-horle-dung  ;  cover  them  whilfi 
they  are  warm,  with  good  white-wine;  let  them  fland  a  little,  and 
then  prefs  out  gently,  through  a  clean  linen  cloth,  as  much  liquor  as 
the  mixture  will  readily  afford;  and  of  this,  fomewhat  warm,  give  a 
moderate  draught  from  time  to  time. 

The  cffence  and  fait  of  hartfiorn^  experienced  medicines  in  the  pleurife^  difordcrs 

of  the  brainy  &c. 

32S.  Diflil  hartlhorn,  broken  on  an  anvil  into  pieces  about  the  big- 
nefs of  the  little  finger,  in  a  fand-heat;  and  atterwards  feparate  the 
Ipirit  and  volatile  fait   from  the  reddilh^  lighter  oil^  and  fr^  them 

O  0  o  o  2  >»i 


^$2  Medicinal   Experiments. 

Medicine,  by  two  re£lifications  from  phlegm  and  feculeiicies,  in  tall  glaffes,  with 
Lx^^'V^^^J  a  very  gentle  heat.     The  dofe  is  from  eight  or  ten  drops  ot  the  Ipirit, 

or  as  many  grains  of  the  fait,  to  fixty  times  the  quantity  of  either, 
in  any  vehicle,  except  milk,  that  is  not  acid.  Thefe  medicines 
have  been  ferviceable  in  the  epilepfy,  convulfions,  in  ftvers,  ob- 
ftruftions  of  the  fpleen,  liver,  womb,  S'c.  and  commonly  prove  dia- 
phoretic, without  heating  the  blood  too  much.  Only  they  fhou'd  not 
be  exhibited  when  the  primd  vU  are  block'd  up  by  grofs  humours.  *Tis 
proper  to  preferve  this  fait  in  the  fpirit  j  otherwife  'tis  apt  to  fly  away. 

An  experienced  medicine  for  the  fains  of  the  hemorrhoids. 

Tie  files.  329.  Take  the  fole  of  an  old  flioe,  worn  by  fome  man  that  walks 

much,  cut  it  in  pieces,  and  burn  it  to  a  friable,  tender  coal ;  reduce  this 
to  impalpable  powder,  and  then,  with  a  fufficient  quantity  of  unfalted 
lard,  make  it  into  an  unguent,  wherewith  the  part  affefted  is  to  be 
anointed  from  time  to  time. 

For  the  hemorrhoids. 

330.  Ufe  a  fiippofitory  of  hogs-lard,  bacon,  or  goofe-grcafe. 

For  tie  hemorrhoids. 

331.  In  the  yolk  of  an  egg,  or  fome  convenient  ly rup,  or  conferva, 
give  from  half  a  dram,  to  one  dram,  of  flower  of  brimftone,  once,  or, 
if  the  cafe  be  urgent,  twice  a  day.  The  powder  may  be,  alfo,  given 
in  milk  to  thofe  who  like  it. 

An  internal  remedy  for  painful  hemorrhoids. 

332.  With  about  two  fcruples  of  choice  fulphur  vive,  mix  a  little 
fugar,  and  give  this  dofe  once  or  twice  a  day. 

For  the  pain   and  tumour  of  the  hemorrhoids. 
33 3 •  Takefrefh  leeks,  the  whole  plant,  fhred  fmall,  fry  them  well 
with  frelh  butter,   till  they  become  fit  for  a  cataplafm,  to  be  apply 'd 
very  warm  to  the  part  affeded,  and  renewed  from  time  to  time. 

An  ufeful  medicine  for  the  pain  of  the  hemorrhoids. 

334.  Make  up  flower  of  brimftone,  and  an  equal  weight  of  fine 
fugar,  with  a  folution  of  gum-dragon,  into  tablets  that  may  weigh 
about  a  dram  each ;  one  of  which  may  be  given  twice  a  day. 

For  the  pain  of  the  hemorrhoids. 

335.  Mix  up  Album  Gracumy  reduced  to  an  impalpable  powder,  with 
a  lufficient  quantity  of  goofe-greift  ;  and  by  grinding  it  well  in  a  leaden 
mortar,  bring  it  to  a  black  ointment,  to  be  apply'd  moderately  warm 
to  the  part  afP^^ed.  ^^ 


Medicinal  Experiments 4  ^53 

MfiDICINC  • 

j4n  experienced  remedy  for  unbroken  hemorrhoids. 

335.  Incorporate  calcin'd  oyfter-fliells,  with  as  much  honey  as  will 
make  up  the  powder  into  an  ointment ;  with  which  the  part  affefted 
is  to  be  tenderly  anointed  from  time  to  time. 

ji  very  fuccefsful  medicm  for  the  hemorrhoids. 

337.  Take  maiden-leeks,  that  is,  thofe  which  have  never  been  tranC. 
planted,  and  cafting  away  the  green  part,  make  of  the  bulbous  one, 
and  a  fufficient  quantity  of  whole  oatmeal,  a  caudle,  whereof  let  the 
patient  eat  plentifully. 

For  the  pain  of  the  hemorrhoids. 

338.  Boil  a  handful  of  yarrow,  in  about  a  pint  and  half  of  pofTet- 
driuk,  in  a  covered  veflel,  till  it  be  ftrong  of  the  plant  j  and  of  this 
decoftion  let  the  patient  drink,  pretty  plentifully,  from  time  to  time. 

For  the  pain  of  the  hemorrhoids. 

339.  Take  of  maftic,  olibanum,  aloes,  and  myrrh,  of  each  a  like 
quantity,  powder  and  mix  them  very  well  j  then  lay  a  fufficient  quantity 
of  this  upon  a  pledget  of  lint,  moiften'd  throughly  withlpirit  of  wine, 
over  a  few  well-kindled  coals,  that  the  powder  may  melt,  and  be  clapt 
hot  to  the  pit  of  the  ftomach,  or  navel. 

For  the  pain  of  the  hemorrhoids. 

340.  Boil  a  quart  of  new  milk  for  a  while  ^  then  taking  it  off  the 
fire,  prefeiitly  put  it  into  Ibme  open-mouth'd  veffel,  and  let  the  pa- 
tient fit  to  receive  the  fume  of  it. 

7o  apfeafe  the  pains  of  the  hemorrhoids. 

341.  Roaft  two  frelh  eggs  pretty  hard,  then  peel  off  the  fliells,  and 
mince  them.  To  thefe  add  two  pippins,  the  cores  being  firft  taken  out, 
that  have  been  thoroughly  roafted  j  incorporate  them  very  well  with 
the  eggs,  reducing  all  to  a  kind  of  cataplafm,  to  be  apply'd  very  warm 
to  the  part  affefted. 

For  pains  of  the  hemorrhoids. 

342.  Boil  half  a  dram  of  good  flower  of  brimftone,  a  little,  in  new 
milk,  and  let  the  patient  take,  in  the  morning  fafting,  both  the  liquor 
and  the  powder,  for  many  days  fucceffively.  The  like  dofe  may,  upon 
occafion,  be  takeu  between  4  and  5  in  the  afternoon. 


^54  Medkind    Exfertments. 

MBmCIKE, 

jin  exferUnctd  rcmtiy  for  the  piles. 

343,  In  4  ounces  of  Ipring-water,  diffolve  one  dram  of  fait  of  tartar, 
and  apply  foft  rags  dipt  in  ir,  warm,  to  the  part  affefted,  fliifting  them 
from  time  to  time. 

For  the  piles. 

'344.  Take  the  powder  of  earth-worms,  waftiM  in  white-wine^  and 
incorporate  it  with  as  much  hens-greafe,  as  will  lerve  fb  make  it  up 
into  an  ointment.    Apply  this  to  the  part  affected. 

For  tumours  and  fains  of  the  hemorrhoidsy  not  too  much  inflamed. 

345*  Let  the  patient  dip  his  finger  in  balfam  of  fulphur,  made  with 
oil  of  turpentine,  and  anoint  the  tumours,  whether  external  or  internal, 
once  or  twice  a  day. 

For  the  pains  of  the  piles. 

345.  Take  of  myrrh,  olibanum,  and  common  frankincenfe,  of  each 
a  like  quantity  \  having  powdered  them,  mix  them  very  well,  and  let 
the  patient  receive  the  fume  of  this  mixture,  caft  upon  a  chafing-diih 
of  embers,  in  a  clole-flool,  for  about  a  quarter  of  an  hour. 

to  appeafe  the  pain  of  the  hemorrhoids^  whether  internal  or  external. 

S^rj.  Take  two  parts  of  flower  of  fulphur,  ^nd  one  of  fugar,  very 
finely  powder'd  •,  mix  them  exaftly  together,  and  make  them  up  with 
a  fufficient  quantity  of  mucilage  of  gum-dragon,  into  lozenges  of 
about  a  dram  each :  of  which  you  may  give  one  at  a  time,  thrice  a 
day,  or,  if  need  be,  4  or  5  times. 

For  the  piles$ 

348.  Take  balfam  of  fulphur  made  with  oil  of  turpentine,  and  oint- 
ment of  tobacco,  equal  parts  j  incorporate  them  well,  and  anoint  the 
grieved  place  therewith. 

j4loetic  pills  that  fcarce  occafion  the  piles. 

349.  Give  of  the  Frankfort  angelical  pills,  from  one  fcruple  to  two 

fcruples,  or  more,  for  a  dofe. 

A  medicine  for  the  pain  and  tumour  of  the  hemorrhoids. 

3^0.  With  rags_dipt  in  the  patient's  own  urine,  foment  the  parts 
^iTedied,  and  then  anoint  them  with  ointment  of  populeum.  This  do 
three  or  four  times  a  day  ^  and  if  the  tumours  be  internal,  you  may 
ii.jea  a  little  of  the  urine. 


Mcdmnd   Exfenments.  15  5^5 

Mbdicinb* 
lrf4  remedy y  by  which  many  dogs  bitten  by  a  mad-dog^  have  been  frefervcd  from  L^'^V^^J 

running  mnd* 

351.  Take  three  whole  plants  of  the  herb  called  rofe-plantam,  or  by  Poifitit to arim 
fome,  ftar-plantain,  i.e.  Lychnis falmantica  CIhs*  and  having   chopt  them 

fmall  with  a  convenient  quantity  of  butter,  let  the  bitten  dog  take  it  for 
the  firft  day  ^  the  fecond  day  give  him  5  plants  order'd  as  before,  and 
the  next  dajs  7. 

jigainfi  the  bites  of  viperSy  and  other  venomous  creatures. 

352.  As  foon  as  ever  the  i)erfon  is  bitten,  a  hot  iron  may  be  held 
as  near  the  wound  as  the  patient  canpoilibly  endure  it,  till  it  has  drawa 
out  the  poifon. 

An  approved  medicine  for  the  bite  of  a  viper* 

353.  Apply  white  hore-hound,  beaten  into  the  form  of  a  poultis,  to 
the  part  atfefted ;  and  give  the  patient  a  fpoonfull  or  two  of  the  juice, 
of  the  fame  herb  to  drink. 

Elixir  Salutis. 

354.  Take  of  the  feeds  of  anife,  fweet  fennel,  coriander,  andparfley,  Pitrgingmt^ 
of  liquorice,  and  choice  leaves  of  fenna,  each  two  ounces  \  of  raifins  01  ^^^^^* 
the  fun  one  pound ;  of  elecampane-roots,  and  guaiacum-wood,  of  each 

one  ounce.    Mix  thefe  ingredients,  and  pour  on  them  two  quarts  of 
jiqua  vitd ;  let  them  infufe  for  48  hours  ^  then  put  them  all  into  a  hair* 
bag,  and  fqueeze  them  flrongiy  in  a  prefs,  and  pafs  what  is  flrained 
through  an  hippocras  bag,   after  the  liquor  is  fettled.     Keep  this  in, 
bottles,  well  flopt,  in  a  cool  place,  and  give  of  it  two  or  three  fpoonsfull\ 
at  a  time,  in  the  morning  failing,  and,  if  need  require,  at  bed-time. 

A  purging  eleEluaryy  eJpeciaUy  for  children. 

355.  Take  an  ounce  of  choice  rhubarb,  reduced  to  fine  powder,  and. 
eight  ounces  of  very  good  currants  pick'd,  walh'd,  and  rubVl  dry  •,  beat 
thefe  together  in  a  marble  mortar  for  near  two  hours.  Of  this  elettu- 
ary  let  the  patient  take  about  the  bignefsof  a  chefnut  in  the  morning, 
fkfting,  and  at  bed-time :  or,  if  the  cafe  be  very^  urgent,  the  medicine, 
may  be  taken  thrice  in  24  hours. 

A  ple/rfant  purge  for  children^  and  delicate  perfons* 

355.  In  the  yolk    of  an  egg,  dilfolve,  by  rubbing  in  a  clean  flone* 
luortar,  about  fix  grains  of  rofm  of  jalap  finely  powder'd -,    and  when 
thefolution  is  made,  gradually  incorporate  with  it  twoor  three  ounces 
of  fuccgry-water  ^  which,  by  this  operation,  will  be  made  into  a  kind 
of  emuIfiQu:  Cweetea.it  at  pleafure,  and  gi ve.it  ia.a. morning  failing.. 
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Mbdtctns. 

V^'V'^'W  Atry^d  rv4y  to  m^h  m  4rtificUl  wine^  that  is  fpon  drinhhU^  4nd  firves  t§ 

keep  the  body  folublc. 

357.  Pour  a  gallon  of  boiling  water  upon  three  pounds  of  raiflns  of 
the  lun,  fton'd  and  well  bruis'd ;  by  iqueezing  and  preffing,  get  out 
the  juice*,  and  having  flrainM  it^  add  thereto  a  pound  of  browa  fugar« 
candy. 

An  approved  outward  medicine  to  caufe  refi  without  opiates. 

358.  Take  of  rofe-water  eight  ounces,  good  wine  four  ounce?,  ftrong 
vinegar  two  ounces  ^  mix  thefe  well,  and  having  warmM  ftup  ,'.s  lu  the  li- 
quor therewith  foment  the  part  affeftedj  laying  themonmoaerately  warm, 
and  taking  them  off  when  they  begin  to  grow  cold :  keep  tbmenting 
between  a  quarter,  and  half  an  hour,  before  the  patient  compoles  him- 
felf  to  reft. 


Reft  /#  ca^fe. 


Rbeumi, 


A  good  medicine  for  rheums^  or  a  cold  newly  taken. 

359.  To  four  ounces  of  fpring-water  put  three  leaves  of  colts-foof, 
a  pugil  of  maiden-hair,  and  one  dram  of  ftick-l'quorice:  when  the 
water  is  ready  to  boil,  put  in  the  fore-mentioned  ingredients  ;  let  it 
boil  a  little,  then  take  it  off  the  fire,  and  having  prefently  ftrain'd  it, 
let  the  patient  drink  it  hot,  like  tea,  whilft  he  is  in  bed :  do  this 
three  or  four  nights  liicceflively. 


A  very  good  Jyrup  for  thin  rheums. 


<-y. 


-         J  SP^^  jy^  j^  ^"^^  rioeums. 
3do.  Take  the  fyrups  of  jujubes,  dried  rofes,    and  of  corn- poppy- 
bowers,  of  each  a  like  quantity  •,  mix  and  ufe  them  as  neceffity  requires. 

A  powerful  medicine  to  flop  Jharp  rheums. 

35t.  Take  a  dram  of  J^p/rw  earth,  and  make  thereof  a  decoflrion  in 
five  or  fix  ounces  of  white-wine,  or Tome  diftilled  water.  Of  this  give 
two  or  three  Ipoonsfull  night  and  morning. 

A  fuccefsful  remedy  for  a  lind  of  rheumatifm,  and  a  contracture  of  the  limbs 

that  followed  upon  it. 

i6i.  Take  the  inward  bark  of  an  elder-tree,  cut  it  into  fmall  bits, 
and  with  them,  loofely  placed,  fill  about  the  third  part  of  a  bottle  •,  then 
pour  in  as  much  fmall  ale,  or  beer,  as  will  fill  up  the  remai-.iing  part  of 
thevelfel  %  flop  it  well  till  the  liquor  tafte  ftroug  of  the  bark  •,  and  let 
the  p:^tient  drink  a  draught  once  or  twice  a  day  •,  or,  if  he  can,  let 
him  take  it  as  a  diet-drink. 

Ens  veneris,  an  experienced  fpcclfi^  for  the  rickets. 

the  rUhtt.       3<^3«  Calcine  good  Dautz^ick^  or  rather  Hungarian  vitriol,  till  the  calx 
become  of  a  dark  red,  or  purplifh  colour  %  then  thoroughly  dulcify  it, 

by 


The  rbeuma' 
tijm. 
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by  repeated  wafhings  in  warm  water,  dry  it,  and  mix  it  exquifitely  with  Medicine. 

an  equal  weight  of  pure  faUarmoniac  in  powder-  put  the  mixture  into  L-^^y^'^^VJ 

a  glals  retort,  able  to  hold  above  three  times  the  quantity,  and  lublime 

it  in  a  fand- furnace,  by  degrees  of  fire,  for  ten  or  twelve  hours  •,  ia- 

creafuig  the  fire  at  the  laft,  till  the  bottom  of  the  retort  be  red-hot. 

If  what  is  fublimed,  which  is  the  medicine,  be  not  ot  a  good  yellow, 

return  it  to  the  remainder,  mix  it  well  therewith,  and  fublime  it  once 

more.    The  dofe  is  two  or  three  grains  to  little  children,  ten  or  twelve 

to  crown  perfons,  and  fometimes  twenty  or  thirty,  in  diftilled  water, 

or  Imall-beer,  but  not  in  milk.    It  may  be  given  at  any  time,  upon  an 

empty  ftomach;  but  I  moft  commonly  give  it  at  bed-time.    When  it 

operates  fenfibly,  'tis  by  fweat,  and,  Ibmetimes,  by  urine.    I  exhibit 

this  medicine,   alio,  in  fevers,   and  other  diftafes,  to  procure  fleepj 

which  it  does  more  fafely  than  opiate  preparations.    'Tis,  alfo,  powerful 

againft  worms,  obftruftions  of  the  mcnfes,  and  to  ftrengthen  the  appetite. 

Jin  effeSlual  medicine  for  the  roughncfs  of  the  lifSy  and  to  heal  parts  that  have 

the  skarf  skin  worn  off. 

354.  Take  two  parts  of  wax,  and  one  of  frelh  butter,  melt  and  in-   ^•H^t  V 
corporate  them  over  a  gentle  firej  and  let  the  mixture  drop  into  fmall  ^*'  *'* 
cakes,  upon  a  glazed  tile,  dipt  in  water,  or  a  piece  of  wetted  white 
paper. 

To  take  off  the  heat  and  roughncfs  of  the  s\iny  effeciaBy  on  the  lifs. 
355*  Anoint  the  part  a&fted  with  freih  cream. 

For  a  rupture^  effeciaBy  in  a  child,   or  young  perfon. 
i66.  Reduce  the  root  and  leaves  of  doveVfoot-crane's-bill,   to  fine   ^^^i^ 
powder  *,  and  of  this  let  the  patient  take  about  half  a  fpoonfull  at  night 
and  morning,  for  three  or  four  weeks  together }  wafhing  it  down,  each 
time,  with  fome  fpoonsfull  of  red  wine. 

For  ruptures  in  the  belly ,  efpeciaUy  in  children. 

357.  Having  well  cleanfed  fbme  5^/tfm0ii's-feal  roots,  (crape  one  ounce 
of  them  into  a  quart  of  broth,  and  let  the  patient  take  a  mefs  of  it 
for  his  break&ft  *,  or  eife  give  half  a  dram,  or  two  Icruples,  of  the  powder 
of  it,  at  a  time,  in  any  convenient  vehicle* 

j4n  ufeful  drinJt  for  a  beginning  fcurvy. 

368.  To  a  quart  of  fmalUbeer,   put  over-night,  about  a  handful  of  Thefcurvy. 
fcurvy-grafs-leaves  J  and  let  the  patient  drink  this  liquor  at  dinner,  for 
fix  or  eight  weeks  together. 

Vol.  IIK  PPPP  ^^ 
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Mbdicine. 

/in  excellent  drinl  for  the  fcwrvyl 

^69.  Let  two  handsfull  of  water-trefoil  work  in  about  ei^ht  gallons 
of  wort,  inftead  of  hops  ^  and  let  the  patient  ufe  it  for  his  ordinary 
drink. 

Far  the  fcuruy. 

370.  From  the  frefli  gathered  tops  of  fir,  a  little  bruis'd,  abfirafi: 
fpirit  of  wine;  and  with  this  liquor  draw  a  deep  tindure  from  other 
frefh  tops  ;  of  which  tinfture  reduce  fome  part  into  an  extraft,  whereof 
to  form  pills  ;  keep  thefe,  the  tindure,  and  the  impregnated  liquor 
apart,,  to  be  employed  I'eparately,  or  conjointly,  as  occafion  may  require. 

For  fcorbuticy  and  other  fains  in  the  limbs, 

371.  With  red  and  unfophifticated  oil  of  peter,  anoint,  from  time 
to  time,  the  part  affefted. 

jfn  experienced  remedy  for  a  Jbort  breath. 

jtikfft  histb.  372.  Take  of  choice  caftor  powderM,  two,  three,  or  four  grains^ 
mix  this  with  ten  or  eleven  grains  of  Cafcoign^s  powder,  and  fbme  little 
fyrup,  or  conferve ;  and  when  taken,  lee  it  be  waih*d  down  with  a 
mixture  of  five  drams  of  peny-royal-water,  and  two  drams  of  compound 
bryony-water. 

An  experienced  medicine  for  want  of  Jleepy  proceeding  from  great  heats  in  the  head* 
Sleep  to  pr$-      373.  Take  the  fcrapings  of  the  pa  left  carrots,  enough  to  make  a 
^^  cataplafm,  of  about  two  inches  broad,  and  of  the  thicknefs  of  a  half- 

crown.  Let  the  patient  apply  this,  in  a  piece  of  double  linen,  to  his 
throat,  fo  that  it  may  reach  to  the  jugular  veffels  on  each  fide,  when 
he  goes  to  bed,  and  let  it  lie  on  all  night  •,  if  the  firft  application  do  not 
prevail,  ^tis  to  be  apply 'd  the  following  night;  and  fo  a  third  and 
fourth  time,  if  need  require. 

uin  experienced  medicine  for  the  fmoH'-poXy  efpeciaBy  in  children, 

imsB'ftic^  374.  Take  the  little  balls  of  frefh  Iheeps-dung,  and  having  freed 
them  from  ftraw,duft,  c^c.  put  ahandtull  of  them,  thus  cleansed,  into 
a  quart  of  good  white-wine ;  and  in  a  veffel  well  ftopt,  let  them  infufe 
in  a  moderate  heat,  till  the  liquor  be  well  impregnated.  Strain  this 
infufion,  and  give  of  it  warm  about  a  fpoonfull  at  a  time,  once  in  two 
or  three  hours,  or  oftener. 

For  heat   about  the  orifice  of  the  fiomach. 

Difordmin        375.  Make  a  fyrup  with  the  juice  of  houfleek  and  fugar,  and  give 
ttijhmsih.     about  one  fpoonfull  of  it  from  time,  to  time.. 
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Medicine* 
j4  ftomachic  tinElure.  Zy^V*^'^ 

376.  Take  agrimony  two  drams,  tops  of  the  lefler  centory  one  dram, 
coriander-feeds  bruifed  one  Icruple,  faflafras  fliavings  and  bark  one  dram, 
gentian-root  half  a  <lram,  zedoary-root  ten  grains;  pour  upon  thelie 
three  quarters  of  a  pint  of  boiling  fpring.water,cover  it,and  let  it  fteep  for 
twelve  hours,  then  ftrain  it,  put  it  in  a  bottle ;  and  having  let  fall  a 
drop  of  oil  of  cinnamon  upon  a  lump  of  fugar,  put  it  into  the  liquor. 
The  dole  is  three  fpoonsfuU  twice  a  day,  an  hour  or  two  before  meals. 

An  excellent  external  remedy  to  ftrengthen  the  ftomach. 

377.  Take  wormwood,  mint,  and  mugwort,  and  by  beating  them 
well  in  a  ftone  mortar,  make  a  cataplafm,  to  be  apply'd  fomewhat 
warm  to  the  ilomach,  and  kept  upon  it  for  a  pretty  wlxile. 

'An  ofien  try^d  remedy  to  firengthen  the  fiomachy  and  take  off  grifing  fains  in 

or  near    it* 

378.  Take  the  Empla^ntm  fiomachicum  of  the  Jjondon  difpenfatory,  and 
let  fall  upon  it  five  or  fix  drops  of  oil  of  cinnamon ;  rubbing  it  well  over 
with  your  finger,  and  fo  apply  it  to  the  patient^s  ftomach :  as  foon 
as  it  grows  dry,  remove  it ;  and  having  fcrap'd  the  plaifier,  and  warm*d 
it  on  the  wrong  fide,  let  fall  fome  drops  of  the  oil  of  cinnamon  upon  it, 
and  apply  it  again. 

A  plaifier  to  firengthen  the  fiomach  and  chefi. 

379.  Take  of  cinnamon,  nutmegs,  cloves,  and  mace,  of  each  a  fuBS^ 
cie«t  quantity,  powder'd  \  ftrew  fome  of  the  powder  over  the  bottom, 
of  a  deal  box,  of  a  convenient  length  and  breadth,  and  fit  it  with  a 
cover  to  ihut  dole ;  upon  this  powder  lay  a  piece  of  clean  flanel  well 
dry'd,  and  ftrew  it  over  tbinly  with  fome  of  the  lame  powder ;  then 
lay  on  another  piece  of  th^like  flanel,  of  the  lame  dimennons  with  the 
former  ^  and  upon  that  likewife,  if  need  be,  ftcew  a  little  more  powder. 
This  done,  Ihut  the  box  till  the  time  of  ufe,  and  then  take  out  one  of 
the  pieces  of  flanel,  and  having  lightly  dufted  off  the  powder,  lay  it 
on  the  patient's  bread:,  flomach,  and  belly  ^  and  let  it  lie  on  for  fome 
days.  When  you  perceive  its  virtue  begin  to  languiih,  fubflitute  the 
other  piece  of  flanel,  and  put  the  firft  in  the  box  to  receive  new  vir- 
tue ;  and  lb  proceed,  alternately,  as  long  as  you  need  the  medicine  ; 
adding  now  and  then  fome  frefh  powder  occanonally.  Each  piece  of 
flanel  ought  to  be  long,  and  large  enough  to  cover  the  breafl,  and  to 
reach  from  about  the  paps  to  the  navel,  or  lower. 

To  give  eafe  in  the  fains  of  the  fione^  even  that  of  the  bladder  • 

380.  Take  the  tranfparent  fpar  that  grows  upon  the  veins  of  lead-   yi#  fi^m 
ore,  and  having  reduced  it  to  fine  powder,  give  from  half  a  dram,  to 

Pppp  2  ^ 
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Medicine^  a  whole  dram  of  it  at  a  time,  in  a  moderate  draught  of  Ibme  convenient 
\,^.^^^^^J  vehicle.    That  which  the' diggers' name  cawk,  being  white  and  opake, 

is  not  the  medicine  I  mean,  but  the  tranlparent  matter,  which  eafily 
breaks  into  fmooth  fragments,  and  in  the  fire  cleaves  into  £everal  pieces, 
finooch  and  prettily  fhaped. 

A  fafe  and  eafy  medicine  in  fits  of  the  jtone. 

381.  Takefack,  or  claret-wine,  and  by  Ihaking,  or  otherwife,  mix 
with  it  an  equal  quantity  of  oil  of  walnuts ;  and  of  this  mixture  give 
from  four  or  fix,^  to  eight  or  ten  ounces  at  a  time,  by  way  of  glyften 

For  the  flone. 

3S2.  Give  of  the  feed  of  flix-weed,  about  as  much  as  wilf  He  upon 
a  Ihilling,  either  whole,  or  grofly  bruis'd,  in  any  convenient  vehicle* 

j4n  anodyne  glyfier  in  the  ftone. 

383.  Take  marfh- mallow  roots  half  an  ounce,  leaves  of  the  fame, 
mallows,  and  mullein,  of  each  one  handfull,  camomile-flowers  two  pugils : 
boil  them  in  a  fufficient  quantity  of  water  to  teti  ounces^  ftrain,.  and  add 
the  yolks  of  two  eggs,  and  oil  ot  camomile  an  ounce  and  half  j  mis 
and  make  a  glyfier. 

j4n  excellent  medicine  in  fits  of  the  ffone. 

384.  Boil  lejs  than  a  handful  of  red  chick^peafe,  or  cicers,  Ibftly  iii 
a  quart  of  fpring-water,  till  the  liquor  be  red,  and  well  impregnated 
with  the  feeds :  ftrain  this  deco&ion,  and  fweeten  it  with  fyrup  of 
marfh-mallows,  out  of  which  all  the  ftronger  diuretics  are  left. 

For  the  fione. 

385.  Sweeten  a  quarter  or  half  a  pint  of  fimple  arfihart-water,  with 
a  little  fugar,  or  Ibme  (convenient  lyrup ;  aromatize  it  with  a  little 
nutmeg,  and  give  this  fxiixture  for  one  dofe. 

For  the  p:on%  and  gravel  in  the  reins  and  bladder. 

385.  Take  equal  weights  of  common  daucus-leed,  and  of  burdoc-feed  ; 
and  havine  mixt  thele  together,  ^ut  one  ounce  of  the  mixture  to  a 
gallon  ot  finall  ale,  and  let  the  patient  uife  it  for  conftant  drink* 

A  good  Utptor  to  ufey  as  drinky  in  a  long  fit  of  theflone. 
387.  Make  polTet-drink  of  three  or  fbur  parts  milk,  and  one  of 
white-wine.  Into  two  quarts  of  this  poffet-drinkjlcrape  a  nutmeg  or  two  j 
add  a  little  juice  of  lemmon,  and,  if  you  pleafe,  Iweeten  it  a  little  with 
fyrup  of  marfh- mallows.  Take  of  this  drink  a  confiderabJe  quantity 
at  a  time,  and  ufe  it  often  in  a-day.. 
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Medicin^. 
A  good  medicine  for  the  ftone* 

388.  Sweeten  a  pint,  or  a  quart,  of  new  ale  with  pure  honey,  and 
boil  it  to  the  confumption  of  about  one  half^  skimming  it  well  from 
time  to  time.  Then  diffolve  in  it  the  yolk  of  a  new  laid  egg  ^  and 
let  the  patient  drink  a  large  draught  of  this  mixture  once  or  twice  a 
day,  till  he  find  relief. 

j4  ferviceable  medicine  in  an  actual  fit  of  the  ft  one. 

389.  Take  the  decoftion,  made  according  to  the  London  difpenla- 
tory,  for  the  fyrup  of  marfh-mallows,  but  with,  half  the  quantity  of 
the  ingredients.  This  decoftion  being  well  clarified,  let  the  patient 
take  of  it  warm,  fix,  eight,  or  ten  ounces  at  a  draught,  from  time 
to  time. 

A  cure  for  the  flone  ;  tahn  out  of  the  hiftory  ^/Barbadoes,  written  hy  MrAjy^on. 

390.  After  the  ftoppage  of  urine  for  more  than  14 days,  the  following, 
medicine  did  not  only  break,  but  bring  away  all  the  ftones  and  gravel. 
And  in  about  three  weeks  after,   the  like  pains  returning^  the  fame 
medicine  had  the  like  efFeft,  within  ten  hours  after  the  taking  thereof. 

Beat  the  dry  pizzle  of  a  green  turtle,  or  tortoife,  which  lives  in  the 
fea,  to  powder ;  and  take  of  it  as  much  as  will  lie  upon  a  Shilling,  in 
beer,  ale,  white-wine,  or  the  like  ^  and  in  a  very  Ihort  time  it  will 
perform  the  cure.  Thefe  creatures  are  to  be  had  eafily,  both  at  the 
Caribee  and  /.arm/Vit-iflands. 

Ji  es^el  the  ftone  in  a  fie. 

391.  Diffolve  a  large  proportion  of  crabs-eyes  powderM,  in  good, 
white-wine  vinegar  j  and  of  this  drink  let  the  patient  take  from  two  • 
fpoonsful),  to  five  or  fix  at  a  time. 

For  the  ftmtth 

392.  Give  every  morning  falling,  and  every  night  going  to  bed,  half 
a  dram  of  the  powder  of  winter-cherries,  in  a  draught  of  parfly,  or 
arfmart-water,  or  in  a  glafs  of  white-wine. 

An  often  try^d  medicine  for  the  ftone^  whltther  of  the  kidneys  or  bladder. 

393.  Take  of  pure  white-wine,  ovRhenifh^  and  of  fennel-water,  each 
one  pint;    mix  them,  and  add  half  an  ounce  of  live  wood-lice  well 
cleanfed,  and  one  lemmon  fliced  \  let  them  infufe  in  a  veffel  well  ftopt, 
for  four  or  five  days,  and  then  let  the  patient  take  about  four  ounces . 
at  a  time  twice  a  day. 

For   the    ^one. 

394.  Diftil  arfmart  in  a  common  rofe-water  ftill,^  and  givefomefpoons— 
full  of  the  water  in.  or  before  the  fits..  A^ 
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Mbdicinb, 

j4  chymiJPs  fecret  for  the  fione. 

395»  Take  borax  finely  powder'd,  and  make  it  up  with  choice  tuN 
peutine  into  pills,  whereof  one  dofe  ought  to  contain  from  one  icniple 
to  two  \  waih  thefe  down  with  a  few  fpoonsfuU  of  the  tin£hire  of  lAg^ 
num  Ncfhriticumy  made  in  water,  or  of  cochineal  •,  or  if  the  cafe  be  urgent, 
you  may  give  from  twenty  to  thirty  grains  of  the  borax,  and  about  a- 
fifth  part  of  myrrh,  diffolved  in  two  Ipoonsfiill  of  the  tinfture  of  Ugtrnm 
fJefhriticum. 

To  make  a  nefhritic  tinBure^  often  found  to  relieve  in  the  fitme. 

396.  Calcine  oyfter- /hells  till  they  be  very  white ;  of  thele  take  two 
parts,  and  one  of  Rhemjh-v/ine  tartar  ^  pulverize  them  apart,  and  mix 
them  diligently  ^  pour  on  the  mixture  a  little  fair  water,  and  let  the 
ingredients  work  on  each  other  till  the  conflifl:  be  over  ^  then  flir  the 
mixture,  and  pour  on  more  liquor ;  and  when  the  effervefcence  ceales, 
put  on  a  little  more,  and  lb  proceed  till  no  conflift  be  made.  Evapo- 
rate it  to  a  kind  of  foft  mucilage ;  digeft  this  a  while,  decant  the  liquor, 
and  filter  it,  and  you  will  have  it,  if  it  be  not  too  phlegmatic,  of  a  fine 
red  colour.  Of  this  the  dofe  is  from  ten  or  fifteen,  to  thirty  drops,  or 
more,  in  any  convenient  vehicle. 

jIn  ufeful  aliment  for  fuch  as  are  troubled  with  pains  of  the  fione. 

397.  Let  the  patient  eat  five  or  fix  onions  roafted,  and  fparingly  but- 
ter'd,  either  in  the  morning,  at  meals,  or  other  times,  if  the  cafe  be 
urgent.  The  diftilled  water  of  onions  is,  likewife,  ufeful  in  the  lame 
diftemper. 

The  medicine  of  a  famotu  empiric  for  the  fione. 

398.  Take  amber,  fea-horfe  pizzle,  and  nitre,  of  each  a  like  quan- 
tity, (but  in  cafe  of  ulcerated  kidneys,  put  only  half  the  quantity  of 
the  amber)  and  an  eighth  part  of  nitre.  Pulverize  each  apart,  and 
make  them  up  into  pills  with  Chio  turpentine  j  take  fix  or  feven  pills  (of 
about  ten  to  a  dram)  morning  and  evening. 

For  the  fione. 

399.  Take  Strasburgh  turpentine  two  ounces  •,  grind  it  well  witH  the 
yolks  of  eggs,  and  mix  therewith  the  following  fyrup.  Take  water  a 
pint  and  half,  Sal  Prunella  an  ounce  and  half-,  mix,  diffolve,  and  with  a 
pound  of  honey,  boil  all  into  a  fyrup.  The  dole  is  two  or  three  fpoonsfull 
morning  and  night. 
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Medici  KB  J 
jin  excellent  medicine  for  the  ftotie  in  the  bladder.  C^^^^"^^' 

400.  Take  powder  of  comfrey-roots  an  ounce  aiid  half,  marih-mallo^v 
roots  three  ounces,  liquerife-powder  two  drams,  feeds  of  daucus  of  Creet 
two  drams,  feeds  of  purflane,  and  of  winter-cherries,  each  half  a  dram, 
nutmegs  two  drams,  laffron  one  dram,  the  fpecies  Diamargariton  frigid. 
fix  drams,  fyrup  of  marlh-mallows  four  ounces  \  mix  and  make  a  foft 
eleftuary  ;  of  which  let  the  patient  daily  take  the  quantity  of  a  walnut. 
It  is  good  againft  the  ftone  in  the  reins  and  bladder,  but  chiefly  agaiioft 
the  latter  j  as  alfb  againft  the  ftrangury,  dyfuria,  c^c. 

A  famous  lithomifts  receipt  for  a  foft  ftone  in  the  bladder^  after  it  has  been 

criifipd  and  broken. 

401.  Take  the  waters  of  melons,  citruls,  drop- wort,  andparfley,  the 
fyrup  of  the  five  opening  roots,  and  Syruf*  Byfantinm^  of  each  two  oun- 
ces, compound  oxymel  one  ounce  j  mix  thefe,  and  take  a  fourth  part 
of  the  whole  in  the  morning  fafting,  and  eat  nothing  after  it  for  eight 
hours  ^  take  another  fourth  at  night  going  to  reft,  and  the  remainder 
on  the  day  following,  after  the  fame  manner.    Then  on  the  third  day. 

Take  lenitive  elefluary  three  drams,  fy rup  of  damask-rofes  two  drams, 
the  pulp  of  tamarinds  one  dram,  diftblve  them  in  three  ounces  of 
whey  ;  and  drink  the  whole  in  the  morning  early.  On  the  fourth  morn- 
ing take  a  dram  of  the  following  powder,  in  a  quarter  of  a  pint  of  the 
following  apozem,  and  half  an  ounce  of  the  oil  of  fweet  almonds. 

Take  fandiver,  or  rather  wood-aflies,  the  powder  of  fcorpions,  or  of 
well-cleanfed  earth-worms,  LafU  Sfongia^  ancl  La^  Judaicm^  Acorw^  the 
feeds  of  marih-mallows,  gromwetl,  mil-foil,  faxifrage,  of  each  a  dram; 
the  feeds  of  lettice,  and  the  four  greater  cold  feeds,  of  each  half  a 
dram,  the  troches  of  winter-cherries,  and  pimpinel  root,  of  each  two 
drams  ^  make  the  whole  into  a  fine  powder. 

Take  pellitory  of  the  wall,  and  marlh-mallow  root,  of  each  a  hand-^ 
ful,  parfley-feed,  and  Hquerife,  of  each  half  an  ounce,  the. feeds  of 
winter-cherries  an  ounce;  boil  them  in  two  quarts  of  rain-water,  and. 
one  of  white-wine,  till  half  is  wafted,  and  Iweeten  the  remainder 
with  honey.  Then,  on  the  fourth  day,  eat  a  hedge-fparrow  with  your 
fupper,  and  afterwards  anoint  the  loins,  Pubes^  and  the  whole  region 
of  the  kidneys,  with  the  oil  of  citron- feeds,  and  of  fcorpions :  or  thefe 
oils  may  be  injefted  into  the  bladder.  And  thus  continue  the  ufe  of 
the  powder,  apozem,  fparrow,  and  the  oils  every  day,  till  thefand  or 
fragments  of  the  ftwie  come  away  with  the  urine. 

For    a  ftraln. 

■  402.  In  the  ftrongeft  vinegar  boil  a  convenient  quantity  of  wheat-bran,    SteMkii: 
to  the  confiftence  of  a  poultis.     Apply  this,  as  early*  as  may  be,  to  the  ,«^'* 

part  atF.dted,  and  rer*ew  it  when  it  begins  to  grow  dry...  'i        ^ 
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Mbdicikb. 

1,„^V^J  For    a  frfjh  ftraiff. 

403.  Take  wormwood,  and  pound  it  very  well  in  a  ftone-mortar ; 
then  put  into  it  as  much  of  the  whites  of  eggs,  beaten  to  water,  as  will 
make  it  into  a  poultis,  to  be  applied  to  the  part  a&Aed. 

jrf  ftrtngthening  fUiJier  after  a  ftrain^    or  when  there  is  any  weabtefs  in  the 

joynt* 

404.  Melt  down  together,  and  incorporate  two  parts  of  diapalma, 
and  one  part  of  Emflafirum  aJi  Hermam ;  (pread  this  mixture  (not  very 
thickj  upon  leather,  and  lay  it  to  the  joint  to  be  flrengthened. 

For  d  frefi  firain. 

405.  Make  up  clay  with  as  much  vinegar,  as  will  bring  it  to  the 
confluence  of  a  ftiif  catapiafm :  then  warm  it  a  little,  and  apply  it  to 
the  part  affeded. 

For  4  frejh  ftrain. 

405.  Take  four  ounces  of  bean-flower,  and  two  ounces  of  wine- 
vinegar  *,  of  thefe  make  a  catapiafm,  to  be  applied  a  little  warm  to 
the  part  affefted :  but  if  this  ihould  prove  too  fliarp,  boil  two  drams 
of  litharge  a  little  in  the  vinegar,  before  you  put  in  the  bean-flower. 

For  a  recent  firain* 

407.  Boil  a  handful  of  red-rofe  leaves  in  a  pint  of  claret-wine,  for  a 
little  while,  in  a  clofe  velfel,  till  the  liquor  be  firong  of  the  plant. 
In  this,  well  heated,  dip  a  piece  of  linen  or  flanel,  and  wringing  out 
the  moifiure,  double  it,  and  apply  it  hot  to  the  part  affected  ^  uiing  a 
fillet  to  keep  it  on. 

My  lord  BaconV  experienced  medicine  for  a  recent  firain  or  hruife* 

\^  408.  Boil  a  handful  of  frelh  wormwood,   in  a  fufficient  quantity  of 

^    '••^  ftrong  ale,  to  the  Ibftnefsof  a  poultis^   then  take  it  off  the  fire,  and 

^k  when  you  apply  it,  which  you  fliould  do  whilft  'tis  very  hot,  put  to 

it  a  fpoonfull  or  two  of  common  brandy. 

ji  plaifier  for  a  recent  firain. 

409.  Take  equal  parts  of  the  plaifiers  called  diapalma  and  oxycro- 
ceum,    make  of  them  a  compounded  plaifter,  to  be  Ipre.^d  upon  thiu 
leather,  and  apply  it  to  the  part  affefted  j    renewing  it,    if  need  be, 
^       twice  a  day. 


^ 


\f 
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Mbdicikb. 
A  remedy  for  4  recent  firain.  V.^^'^V^J 

410.  Take  two  fpoonsfuU  of  vinegar,  and  beat  into  it  very  well  the 
white  of  an  egg  -,  and  fpreading  it  upon  flax,  or  tow,  apply  it  to,  and 
keep  it  on  the  part  affefted. 

F<fr  a  frefii  firain. 

411.  Boil  bran  in  wina^vinegar  to  the  confiftence  of  a  poultis;  apply 
it  warm,  and  renew  it  once  in  twelve  hours,  for  two  or  three  times. 

To  firengthen  a  faft  wedkned  by  fubUxation. 

41 2.  Spread  EmfUfirum  Divinum  upon  foft  leather,  and  apply  it  9 
keeping  it  on  for  lome  time. 

An  effeSlual  nudicme  for  4  firnin. 

413.  Take  comfrey-roots,  beat  to  a  pulp,  half  a  pound,  powder  of 
Jafan  earth  four  ounces,  (pirit  of  wine  a  lufficient  quantity  ;  mix  and 
apply  it  to  the  part. 

A  fUifier  to  firengthen  the  joints  after  the  gout^  and  hafien  the  going  of  of  the  pain. 

414.  Take  of  paracelfus  and  diapalma,  of  each  a  like  quantity,  melt 
and  incorporate  them  exaftly  together,  and  fpread  the  mixture,  very 
thin,  upon  fine  leather,  to  be  us'd  as  a  plaifter  to  the  part  affeOed. 

A  medicine^  almofi  Jfecificf  frr  a  tenefmm. 

415.  Mix  ballam  of  fiilphur  Cerebinthinated  with  linleed-oil,   or  ^Temfmm. 
fome  other  convenient  oil,  til)  the  balfam  be  thereby  fb  far  allayed, ' 

that  the  patient  may  well  endure  it ;  and  then  let  him  dip  his  finger 
therein,  and  ufe  it  as  a  fmall  (iippofitory  two  or  three  times,  or  oftener 
in  a  day. 

An  experienced  medicine  to  hiS  tettars  and  the  itch. 

416.  Take  of  flower  of  brimfione,  ginger,  and  bumt-alum,  of  each   TWfj^  ^ 
a  like  quantity  ;  mix  them  well,  and  of  this  mixture  incorporate  as  much 

with  new  unfalted  butter,  as  will  bring  it  to  the  confiftence  of  an  unguent. 
With  this  anoint  the  part  af&ded,  as  hot  as  the  patient  can  well  endure 
ity  and  let  it  ftay  on  all  night ;  the  next  morning  wafh  ic  off  with  celan- 
dine-water. But  when  the  patient  goes  to  bed,  he  is  to  take  a  dole  of 
lome  alexipharmic  medicine,  as  Gafcoigns  powder,  &c.  to  keep  the'' 
humour  from  the  mafs  of  blood :  he  is,  alio,  to  bathe  the  part  often  in 
a  day,  with  celandine-water. 

• 
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666i  Medicinal  Experiments. 

Mbdicinb.  'j9  remedy  almoft  fpecific  for  the  tooth^ach. 

^^^l^y^T^  4W*  '^^^to  a  quart  of  red  wine,  put  one  dram  of  alum,  and  anotBer 
snd  •ibtr  dif-  ^^  acorns,  a  dram  and  half  of  galls,,  and  half  a  handful!  of  dry'd  red 
•rders  in  thi  rofe-leaves.  Boil  to  the  confumption  of  near  half,  and  then  take  it 
tiith.  from  the  fire  ^  ftrain  it,  and  diffolve  in  it  a  dram  of  Acaci^  cut.  iinall  f 

and  with  this  liquor,  a  little  hot,  wafh  the  part  feveral  times  in  a  day. 

^Tis  alfo  excellent  to  faften   loofe  teeth,    being    ufed   in  the   lame 

manner. 

j4n  ufefiil  remedy  for  thi  tooth-ach. 

418.  Let  the  patient  lie  on  the  ear  that  is  oppofite  to  the  part 
afFefted,  and  into  the  other  ear  let  fall  two  or  three  drops  of  the  frelhly 
expreft  juice  of  rue,  a  little  warm,  and  ftop  the  ear  lightly  with  fine 
black  wool,  or  cotton. 

j4  very  fuccefsful  external  remedy  for  the  tooth^ach. 

'41 9.  In  the  decline  of  the  moon,  in  jiugufi^  take  the  fruit  called  hipps, 
with  all  the  fuzzy  fluff  thatr  grows  upon  it ;  and  wrapping  it  up  m  a 
piece  of  thiii  farcenet,  tie  it  upon  the  arm,  of  the  lame  ude  with  the 
part  affefled,  and  keep  it  on  as  long  as  there  is  need. 

For  thi  tooth-acL 

420.  Take  at  handful!  of  red  Agt^  and  a  handfiill  of  clary ;  ihred 
them  fmalV  beat  them,  and  fpriqkle  them  with  May  dew  ;  then  ftrain 
out  the  juice,  put  it  in  a  glafs  bottle,  and  let  it  in  the  fun  in  a  window  ; 
and  when  you  ufe  it,  put  three  drops  into  a  fpoon,  heat  it  over  a  candle, 
and  drop  it,  blood-warm,  into  the  ear  5  and  let  the  patient  eat  a  cruft  of 
bread,  wet  either  in  broth  or  poflet,  and  chew  it  upon  the  teeth  that  ake. 

j4  good  comfojition  to  ftof  a  hoiov^  toothy  and  Offidfe  the  fain. 

421 .  Take  two  parts  of  fine  liigar,  and  one  part  of  black  round  pepper, 
both  finely  powder'd  and  mixt ;  put  them  into  a  filver  fpoon  over  two 
or  three  well-kindled  coals :  and  when  the  fugar  begins  to  melt,  take 
off  the  Ipoon  •,  and  whilft  the  mixture  is  yet  Ibfl^  form  it  into  little 
grains,  for  lize  and  Ihape  fuited  to  the  part  affefted. 


-^  t. 


To  faften  loofe  teeth. 

422.  Put  maftic,  finely  powder'd,  upon  the  end  of  a  handkerchief^ 
rub  your  teeth  therewith  twice  or  thrice  in  a  day  ^  and  chew  maftic 
oftei.  Alfo  boil  pomegranate-flowers  with  mint  or  maftic,  in  claret 
wine;  and  gargle,  or  waih  your  mouth  often  with  it. 

21  medicine  frefcribed  to  K.  Charles  I.  to  faften  the  teeth. 

423.  To  a  pint  of  fpring-water  put  four  ounces  of  brandy ;  let  the 
patient  waih  his  mouth  with  the  mixture  every  morning,  and  twice  or 
thrice  a  day  befides  ^  and  let  him,  in  the  morning,  roll  for  a  little  while, 

a  hit  of  roch-alum  iu  bis  moutb«  '    jtt 
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Mbdicine. 
[An  excellent  medicine  tcfafien  the  teeth  in  fcorbutic  gums. 

4i4[  Take  of  choice  bole-armeniac  two  drams,  choice  myrrh  one 
dram,  roch-alum  crude,  half  a  dram,  claret-vvine  one  pint;  boil  thefe 
foftly  for  a  little  while  together  %  and  let  the  patient  ufe  the  ftrained 
liquor  twice,  thrice,  or  oftener,  in  a  day. 

"To  fafien  teeth  made  loofe  by  the  fcurvy. 

425.  Anoint  the  parts  afFefted  with  oil  of  myrrh,  made,  fer  deliquiuml 
with  whites  of  eggs  boil'd  hard. 

j4  lotion  to  fafien  the  teeth* 

4.26.  In  a  quart  of  fpring-water,  boil,  for  a  while,  one  ounce  of  the 
beft  Terra  Japonica  in  grofs  powder  j  and  having  filterM  the  decoftion, 
keep  it  clofe  ftopt  for  ufe. 

A  good  afiringetit  liquor  to  fafien  toefe^fmehsi.:^ 

427.  In  a  pint  of  red  wine,  infiife  about  half  an  ounce  iff \f err  a  Japo^ 
nicay  till  as  much  as  will  diffolve  be  taken  up  by  the  liquor  j  decant  it 
from  the  feces,  and  keep  it  well  ftopt. 

jln  ufeful  liquor  to  fafien  the  teeth^  and  prevent  the  tootlhUch. 

428.  To  a  pint  of  Ipring-water,  put  half  an  ounce  of  clean  fal- 
armoniac ;  and  with  the  folution  let  the  patient  waih  his  mouth  from 
time  to  time. 

jIn  innocent  dentrifice, 

429.  Take  maftic,  and  dragons-blood,  of  each  a  fuificient  quantity  ; 
powder  them,  mix  them  together^  and  let  the  patient  ufe  them  as 
a  dentrifice. 

A  good  and    innocent  dentrifice. 

430.  Rub  the  teeth  with  fine  powder  of  red  coral,  two  or  three  times 
a  day  -^  then  walh  them  with  water,  in  which  Sal  Prunella  is  diflblved. 

To  prevent  the  tooth-acby  and  hep  the  teeth  found. 

431.  Let  the  patient  frequently  rub  his  teeth,  moderately,  with  the 
aihes  that  remain  in  tobacco-pipes,  after  fmoaking ;  walking  his  mouth 
with  fair  water  not  too  cold. 

To  appeafe  the  violent  pains  of  the  tooth^ach. 

432.  Make  up  a  fcruple  of  Filula  Maflichina^  and  half  a  grain  of  lau- 
danum, into  two  or  three  pills,  for  the  patient  to  take  at  bedrtixne. 

Q.qqq  2  For 
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For  the  tooth^acb. 

433.  Apply  a  plaifter  of  Carama^  between  the  bottom  of  the  car 
and  the  temples,  on  the  fide  where  the  pulfation  of  the  artery  is  the 
moft  manifeftly  felt. 

A  good  medicine  for  fain  of  the  teeth j  proceeding  from  rheum. 

434.  Put  of  the  powder  of  white  hellebore^  into  a  clean  linen  rag, 
like  a  iK)duIe,  about  the  biguefs  of  a  large  pea  \  and  let  the  patient  bold 
it  between  his  teeth,  with  his  head  and  face  fomewhat  inclined^  that 
the  rheum  may  run  freely  out  of  his  mouth. 

For  the  aching  of  a  hollow  tooths 

435.  With  oil  of  wax  moiflen  a  little  cotton,  and  thruft  it  up  into 
the  tooth  J  letting  it  lie  there  till  the  pain  be  alfwaged. 

jt  powerful  and  experienced  topic  for  a  fore  throat. 

Tbnst  Jif'       43<^*  Take  two  new  laid  eggs,  roafied  moderately  hard^  and  the  pap 
irderii.  of  two  well  roafied  pippins ;  beat  them  well  together,  and  add  an  equal 

weight  of  poflet'Curd,  made  with  ale.  Having  incorporated  them  attp 
apply  the  mixture  very  warm  to  the  part  affeded  ^  mifting  it  once  in 
five  or  fix  hours, 

Jin  approved  remedy  for  a  fore  throat. 

437-  Take  verjuice  of  grapes  one  ounce,  honey  half  an  ounce,  crude 
alum  a  dram  and  half,  fea-falt  half  a  dram  j  powder  the  falts  finely, 
and  incorporate  them  very  well  with  the  liquors  into  the  form  of  a  lini- 
ment: in  this  dip  a  long  feather,  and  with  it  touch  the  part  aflfefted, 
gargling,  between  whiles,with  a  mixture  of  plantain,  and  red  rofe-water. 

jin  external  remedy  for  a  fore  throat. 

438.  Sew  live  millepedes  between  the  foldings  of  a  piece  of  linen, 
and  apply  them  to  the  throat,  in  the  form  of  a  ftay,  to  be  kept  on  all 
night. 

ji  tryd  remedy  for  a  fore  throat. 

4.39.  Take  bay.falt  dryM,  and  powderMj  put  it  into  the  folds  of  a 
rag,  in  a  fufficient  quantity  to  make  a  ftay,  to  be  ty'd  about  the 
throat  J  and  apply  it  over  night,  as  hot  as  the  patient  can  endure  it. 

For  a  fore  throaty  efpeciajly  if  inflamed. 

44.0.  Take  a  little  handful!  of  the  leaves  of  common  mallows,  and 
eight  or  ten  figs  j  boil  thefe  for  a  quarter  of  an  hour  in  a  pint  of  new 
milk,  and  let  the  patient  ufe  it  very  hot  and  often. 

Am 
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Mbdicinb^ 
An  experienced  medicine  for  a  fore  throat:* 

441 .  Take  one  dram  of  j4lbum  Gracum^  burnt  to  perfeQ  whitenefi^ 
and  with  one  ounce  of  honey  of  roles,  make  a  linftus,  to  be  very  flowly 
let  down  the  throat. 

j4n   experienced  medicine  for,  a  fore  throat. . 

442.  Into  the  foot  of  a  worfted  flocking,  that  has  been,  long  wom^ 
put  a  fuificient  quantity  of  good  fea-falt,  well  dried,  or  decrepited^ 
and  this  fait  being  put  iawarm^  the  flocking  is  to  be  ticfd  about  the 
patient's  neck,  and  kept  on  all  night*  If  by  the  next  day  the  diflemper 
be  not  removed,  you  may  apply  frefli  fait,  in  the  fame  flocking  as  before, 
on  the  night  following. . 

ji  try^d  medicine  for  afore  throat,  caufed  by  acid  humours  in  the  internal 

parts  of  it. 

443.  Boil  half  a  handful  of^  the  leaves  of  common  mallows,  in  a 
pmt  of  new  milk,  for  half  an  hour  ^  then  run  it  through  a  clean  cloth, 
and  let  the  patient  ufe  it,  a  little  warm,  three  or  four  times  a  day,  as 
a  gargle :  or  elfe  let  him  hold  it  in  his  mouth,  fuffering  fome  drops  to 
Hide  flowly  down  his  throat.. 

Fdr  a  fore  throat. 

444.  Take  a  piece  of  greafle  linen- cloth,  which,  being  doubled,  may 
make  a  bag,  in  form  of  a  flay,  to  reach  from  one  fide  of  the  throat  to 
the  other,  and  contain  as  much  matter  as  may  make  it  an  inch  thick. . 
This  bag  being  fiU'd  with  common  fait,  is  to  be  heated  throughly,  and 
apply'd  to  the  part  af&fted,  as  warm  as  the  patient  can  conveniently 
endure*,  and  when  it  begins  to  grow  too  cold,  another  like  it,  and 
well  heated,  is  to  be  fubflituted  in  its  room  :  and  whilft  this  is  cooling, 
the  other  may  be  heated,  and  made  ready  for  u(e  ^  fb  that  the  part 
a&£ted  be  always  kept  in  a  confiderable  degree  of  warmth,  for  about  v 
48  hours,  if  the  remedy  be  fo  long  needed. 

For   a  fore  throat. 

445.  Take  the  white  of  a  new  laid  egg,    by  beating  reduced  into  > 
water  j  and  with  this  mix  fb  much  conferve  of  red  rofes,  as  will  bring 
it  to  a  foft  mafs  ^  whereof  the  patient  is  to  let  a  little  bit  at  a  time 
melt  leifurely  in  his  mouth. 

For  -a  fore  throat. ^ 

446.  Takfehoufleek,  and  having  lightly  beat  it  in  a  flone  mortar, 
pre  Is  out  the  juice  hard  *,  to  this  juice  put  almofi  an  equal  quantity  of 
virgin- honey  ^  mix  them*  well,  and  add  a  little  burnt  alum,  to  give  it  a 


J^BDiciN€.  difcerniblc  aluminous  taft:  let  the  patient  take  this  from  time  to  tlmc^ 
•l,i«^V*^%r*  with  a  liquerife  flick. 

An  experienced  medicine  fir  fire  threMs^ 

447.  Take  of  fcabious-water  fix  ounces,  of  wine-vinegar  a  fmall 
fpoonfull,  of  beaten  muftard-ieed,  and  of  honey,  each  a  fpoonfull  j 
itir  and  ihake  them  very  well  together  *,  then  filter  the  mixture^  and 
ule  it  as  a  gargle. 

For  a  fifre  tkro4t. 

448.  Make  a  plaifter  of  paraceiius,  three  or  four  fingers  broad,  and 
long  enough  to  reach  almoft  from  one  ear  to  the  other «,  apply  it  to  the 
part  affected,  fo  that  it  may  touch  the  throat  as  much  as  poillble. 

j4  gargle  fir  a  fire  throat. 

449-  To  four  ounces  of  plantain-water,  add  three  or  four  ipoonsfuU 

of  red  rofe-water,  and  mix  very  well  with  thefe  the  white  of  an  egg 

^   .  beaten  to  a  glair :  fweeten  the  mixture  with  a  fmall  fpoonful  of  white 

fugar-candy,  and  let  the  patient  ufe  it  often. 

yln  excellent  medicine  fir  tumours  in  the  throaty  andfime  other  farts. 

450.  To  a  quart  of  new  milk,  put  a  handful  of  mallow-leaves,  with 
as  much  of  the  leaves  of  night-fliade.  flired  fmall  •,  let  them  boil,  till 
the  herbs  be  tender.  Then  put  into  the  milk  as  much  crumbs  of  white 
bread,  as  being  ftirr'd  well  with  the  other  ingredients,  will  bring  all  to 
the  confiftence  of  a  poultis.  This  is  to  be  rpread  upon  a  flay  for  the 
throat,  or  Ibme  other  thing  fitted  to  the  part  affefted,  and  to  be  laid 
on  as  hot  as  the  patient  can  well  endure  it  j  and  when  it  begins  to  grow 
cold,  it  is  to  be  fucceeded  by  frelh,  made  very  hot,as  the  cafe  ihall  require. 

A  remedy^  almofl  fpccificy  fir  the  thrufh  in  children* 

Ititimfh.  451.  Mix  frefh  juice  of  houfleck  with  honey  enough  to  make  it 
fweet,  and  then  add  to  it  as  much  finely  powder'd  roch-alum,  as  will 
give  it  a  little  tartnefs  ^  put  iome  of  this  mixture,  with  a  feather,  down 
the  patient's  throat,  as  far  as  conveniently  may  be :  the  part  ai&^led 
Ihou'd  alfo  be  touched  once  more  within  an  hour  after. 

For  the  thrujb  in  young  children^  or  a  fire  moiith. 

452.  Fill  an  egg-fliell  with  the  juice  of  red  fage,  fet  it  on  hot 
embers  till  it  boil,  and  skim  it  whilft  any  skum  arifes  j  then  take  the 
quantity  of  a  pea  of  powdered  alum,  and  half  a  fpoonfull  of  honey, 
and  let  this  be  put  in  the  egg,  and  boil  it  a  little  ^  and  when  cold,  rub 
the  child's  mouth  herewith  as  often  as  you  fee  caufe. 
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Mbdicinb3. 
jtn  excttent  foultis  to  rifen  tvmouri.  L^%^*^J 

453.  Take  eight  ounces  of  figs,  two  ounces  of  white-lilly  roots,  and  ^^w»>*>* 
two  ounces  of  bean-flower ;  boil  thefe  together  in  water,  to  the  con- 
fidence of  a  poultis,  to  be  fpread  thick,  and  laid  warm  upon  the  part ; 

and  to  be  flufted  as  often  as  it  begins  to  grow  dry. 

A  medicine  th^t  cured  an  obftinate  tumour  of  the  Inee. 

454.  Take  a  green  colewort-leaf,  with  red  veins  or  ftreaks,  and  hav- 
ing cut  the  ribs  flat,  and  almoft  level  to  the  reft  of  the  leaf,  bruife  it, 
and  apply  it  to  the  part  affefted,  renewing  it  once  or  twice  a  day. 

An  effeSlual  fomentation  for  fwellings^  accompany  d  with  Jharp  humours. 

455.  To  a  gallon  of  fpring-water,  put  as  much  dry'd  fage,  as  will 
afford  a  ftrong  decoftion  ;  into  which,  when  it  firft  grows  hot,  caft  about 
two  ounces  ot  C4/?/7^-fi>ap,  and  let  it  diifolve  therein.    With  this  foment 

the  part  for  a  good  while  together.  r 

An  excellent  flaifter  to  difcufs  tumours  that  may  be  refolved^  'and  ripen  thofe 

that  it  cannot  dijftfate. 

455.  Incorporate  with  the  Emplafirum  deSapone^  about  a  fourth  part  of 
Bdfamum  fulphuris  terebinthinatum^  and  u(e  it  as  a  plaifterj  or  in  like 
manner.  Diachylon  cum  gummi ;  renewing  it  once  in  two  or  three  days. 

A  plaifler  to  difcufs  or  ripen  tumours. 

457.  Take  of  yellow  wax,  frankincenfe,  and  rofin,  of  each  four 
ounces*,  melt  them  together  gently,  and  being  ftrained,  make  up  the 
mafs  into  a  roll  for  ule. 

An  excellent  medicine  for,  vapour s^  or  fits  of  the  mother. 

458.  Take  (agapenum,  dilfolved  in  vinegar  of  fquills,  ftrain'd  through  Vst^urs. 
a  fieve,  and  again  thickned  ^  ammoniacum,  in  like  manner  prepared,  fieel 
prepared,  myrrh,  and  the  faecula  of  bryony,  of  each  half  a  dram,  Englijh- 
faffron,  cafior,  of  each  a  fcruple,   borax  two  (cruples,  fyrup  ot  Stdchae 

a  fufEcient  quantity  ^  mix,  and  make  pills  of  a  convenient  bignefs  to 
be  fwallowed  ^  of  which  take  three  morning  and  night. 

An  ufeful  pUifter  for   the  vapours j  fpleen^   and  jhortnefs  of  breathy  when  ''tis 

nervoHt** 

» 

459.  Take  two  parts  of  ftrained  (74/i^4»«i»,  andone  part  of  >^^ /cpfiW^, 
and  make  thereof  a  plaifter,  as  big  as  the  palm  of  one's  hand  ^  leaving 
a  broad  edge  quite  round :  and  putting  a  large  piece  of  cotton  in  the 
middle,  apply  it  to  the  navel. 
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Medicinal   Exferimenth 

A  rough  fmetlcy  by  tphkh  the  venereal  difeafe  has  hen  often  cur^d. 

460.  Take  good  mercury  fublimate,  and  f^fifrce-tFeacIe,  of^ach  one 
ounce  •,  mix  them  together,  and  put  them  into  a  quart  of  Ipring-water; 
fet  them  in  balneo^  to  difTolve  in  a  clofe  vefTel  \  and  of  this  liquor  well 
fettled,  let  the  patient  take  about  half  a^fpoonful,  or  afpoonfiiI,  but 
never  above  a  fpoonful  and  a  half,  in  four  ounces  of  warm  fmall  ale, 
in  the  morning  fading,  and  once  fin  the  afternoon,  or  evening  ;  the 
fiomach  being  empty.  Every  lecond  day  intermit,  and  jive  a  gentle 
purge. 

Againfi  4  vertigo. 

461.  Take  of •  cy prus-roots  two  ounces,  of  anifeed   half  an  ounce; 
ake  of  them  a  very  fine  powder,  and  give  as  much  as  will  lie  on  a 


ma 


fix-pence,  in  a  fpoonful  of  wine,  beer,  or  ale  j  going  to  bed. 

ji  floWf  innocent  way  of  mahng  veficatories  without  canthariJes. 

461.  Put  to  a  handful  of  crows-foot,  a'bout  half  a  fpoonful  of  muftard  ; 
and  beat  them  very  well  together,  to  the  confiftence  of  a  poultis,  to  be 
ipread  thick,  and  kept  on  for  twelve  or  fourteen  hours. 

A  good  medicine  to  raife  blifiers. 

453.  Upon  half  an  ounce  of  powderM  cantharides,  put  two  or  three 
ounces  of  good  fpirit  of  wine  •,  let  them  lie  together  for  four  or  five 
days,  that  the  Spirit  may  acquire  a  good  tinfture  %  then  filter  it,  and  dip 
into  it  a  piece  or  linen  cloth,  fix  or  eieht  times  double,  and  of  the  figure 
and  fize  defired.  This  cloth  being  throughly  wetted,  and  coverM  with 
a  nielilot  plaifter,  to  keep  it  on,  muft  be  applied  to  the  part.  At  the 
end  of  five  or  fix  hours,  you  may  take  on  the  plaifter  and  the  linen 
cloth,  and  find  the  blifter  raifed. 

To  raife  a  blifter  without  cantharides. 

464.  The  feed  of  Clemmatis  Peregrina^  being  bound  hard  upon  any 
part,  will,  in  an  hour  or  two,  have  an  operation,  like  that  of  another 
veficatory. 

A  water  for  ulcers  and  fores. 

455.  Take  a  folution  o^  f^enetiani\xh\imz,t^*^  and  having  made,  with 
very  good  quick-lime,  as  ftrong  a  lime«water  as  you  can,  drop  this  upon 
the  diflblved  fublimate,  till  it  precipitates  no  more  reddiflx  matter  :  as 
loon  as  you  perceive  the  liquors  aft  no  longer  upon  one  another,  pour 
the  mixture  into  a  filter  of  cap-paper ;  which,  retaining  the  orange* 
coloured  precipitate,  will  let  paft  an  indifferently  clear  liquor,  to  be 
kept  ftopt  in  a  glafs  vial.  The  part  affefted  may  be  herewith  waih'd, 
from  time  to  time  ^  and,  if  need  be,  cover'd  with  double  linen  cloths, 
wetted  in  the  fame* 


Medicinal   Exferiments:  ^73 

Medicink< 
ji  JMrnm  mtfirkd  miicmi  fir  a  fiubbam  ulcer.  Kj^y^^hJ 

^5.  Lightly  barn  to  aihe8».the  grofi  fialks  on  which  the  red  cole* 
^ort  grows^  aikL  with  any  fit  addition^  make  a  cattpiafin,  to  be  apply 'd 
to  the  ulcer  ynA  ihift  it  at  reafonable  diftances  of  tune. 

'ji  tf/d  mOcirn  umuiki  a  fikk  txfiHimim  ofat^im  Imt. 
467.  Take  the  thigh-bone  of  a  man^  and  haring  burnt  it  black,  re«^ 
duce  it  to  a  fine  powder^  to  be  carefully  firewed  all  over  the  part  to  be 
exfoliated^  after  Ibme  drops  of  cbyinical  oil  of  lavin  have  been  em« 
ploy'd  to  wet  and  foften  the  part,  and  make  the  powder  ftick  well : 
this  done,  drefs  it  up,  and  'twin  feldom  require  a  third  application* 

A  trj^d  medicine  fir  an  idcer  in  the  tpcmb. 

4^»  Of  true  Bitwnen  JudMCum^  reduced  to  very  fine  powder,  let 
the  padent  take  about  a  dram  at  a  time,  in  any  proper  vehicle,  once  or 
twiceaday^ 

An  if/hingem  lifu^^  of  great  ufi  in  ulcers^  and  fitne  wounds. 

^9*  Boil  two  drams  of  choice  Catechu^  or  Jdfan  earth,  in  a  quart  of 
^rmg*water ;  pour  off  the  clear,  and  with  it,  by  injeftion,  or  other- 
^Rrifei  drefs  tbe  ulcers  or  wounds. 

Fer  outward  ulcers. 

470»  Take  the  green  bark  of  oak,  and  chop  it  all  together^  both 
infide  and  outfide,  into  very  fmall  pieces  \  pour  thereon  pood  lime« 
water  frefli  made,  and  let  it  infufi^  till  the  liquor  has  acquir'd  a  deep 
tinfture.    Widi  this  dreft  the  ulcer  once  or  twice  a  day. 

A  fnccefifil  waiter  fir  ulcers  and  fires. 

'471.  To  a  quart  of  fpring- water,  add  one  dram  of  mercury  fubli* 
mate,  finely  powderM;  and  when  tis  quite  diflblv^d,  drop  into  the 
iblution,  Ipirit  of  fal-armoniac,  till  no  more  will  manifeftly  precipitate* 
Then  fUter  the  mixture  through  cap-paper,  and  relerve  the  precipi* 
tate  for  other  ufes.  The  liquor  that  pafles,  keep  dole  fiopt  in  a 
gla(s  -J  and  when  you  ufe  it.  dip  linen  rags  therein,  and  apply  them  to 
the  part  afSefted  twice  or  thrice  a  day. 

A  fiiedy   remedy  fir  Jits  ef  vemitifig. 

^^rji.  Take  a  large  nutmeg,  grate  off  one  half  of  it,  and  toaft  the   Fmhiwg. 
flat  fide  ot  the  other,  till  the  oily  part  begin  to  ouze  out  \  then  clap 
it  to  the  pit  of  the  patient's  fiomach,  as  hot  as  he  can  well  endure  it, 
and  let  lum  keep  it  on  whilft  it  continues  warm  ;  and  then,  if  need  be, 
put  on  another. 

Vol.  UL  Rrrr 


^74  M$£cm4 .  ^xpmminti. 

MfefbicfiN^. 

473.  la  compliance  widi  fbme  ingenious  phyficknt^  and  lithfrs^  \iJio* 
have  oftefn  empiby'd  a  medicme,  that  goes  snder  the  name. of  mf 
emetic  drops,  I  ihall  comfmxmt^atc^' the  prepsratiini'of.diem^.  witiikNit 

preffing  their  ufe  any  otherwifej  than  by  declaring  that  feveral  pra- 
ctitioners in  phyflc,  ofdifEeHhg  ienCtdients;  awoe  iti  tffi^lf^  they 
have  not  yet  found  any  emetic  to  work  fo  ei&fbualiy,  nor  with  more 
eafe    and  fafety,  than  this  liquor;    which   fome  of  them  prefer,  h^ 
'                    much,    to  other  antimbnial  vomits;  iind  Specially  to  the  infufioa  of 

€yocM  MetaBornm.  i  '..,,,. 

In  preparing  my  vomitive  liquor,  1  have  not  al^vays  employM  the 
fame  proportion  of  the  ingredients 'tis  made  of;  nor  did  1  find  it  neceflary 
to  be  nice  in  this  particular*  But  the-  proportion  I  fomewhat  prefer^ 
is  to  take  two  pgrts  of  well  chofen  and  finely  po>vder'd  aijtimony, 
and  three  parts^  of  fpirit  of  wine^ ,  which  ought  jto'be^  rather  inoder 
rately  ftrong,  than  too  much  reftified.  Thefe  are  to  d4  diflifPd  togjC^ 
ther  in  a  glafs  retort,  fitted  with  a  large  receiver,  till  there  come 
ever  a  great  part  of  the  menfiruuxn ;  which  will  ufually^  towards  the 
clofe,  be  accompanied  with  red  f^wers,  that  muft  be  i^parated  by 
filtration  through  cap-paper;  juid. the  'clear;liOTor*^ut'iftto' a  gbfs, 

not  newly  wafliM,  but  dry  on  the  irtiide,^tb  beT^edt  ,^^0*^'^ 

the  air.  '  '  ^  -  ^  -w  ,  ..^-u  ^, .  :  J!!: .. . 

The  dole  is  ufually,  to  grown  perfons,  elpecially  at  the  firft  time, 
from  four  or  five,  to  feven  or  eight  drops.  The  vehicle  may  be  a 
fpoonfiiU  or  two  of  wine^^  black-cnetry  water,  or  fpring-water ;  drink* 
£ij  up  the  liquor  immedialiety  aftet' ini^hig,  becauie  tMre  wiU  Home 
precipitation  be  m?de;  aiid  thert  tafcftte  t?wb  or  tlhree  fpocfnsfiin  of  the 
fame  vehicle  to  walh  it  doWn.  It  ii&ally- begins  to  Wi^l^'  earlff  ark 
does  it  without  caufing  near  fo  much  ftraining  as  vulgar  emetics,  and 
yet  makes  large  evacuations.  Having  had  bccafion  to  keep  long  by  me 
fbme  vials  of  thefe  emetic  drops,  I  obierv'd,  that  in  time,  there  began  to 
fubfide  a  white  powder,  wherein  a  .large  part  of  the  vomitive  faculty 
of  the  medidne  may  be  fuppos'd  t»  refide ;  therefore  V«^iH  he  bcit 
either  to  employ  the  liquor  (boa  after  'tis  mde^  or  to  ihake  the  via.^ 
wellj  juft  before  'tis  adminiftred.  :   » 

For  Jhaffite/i  of  ttrint. 

D^T^w  ;^74,  jate  of  the  dry  matter  that  divides  the  lobes  of  the  kernefi 

pmtke urine,  ^f  walnuts,  beat  it  to  powder  ;   and  of  thi^  gwp?  about  half  a  dram 

it  a  time,  in  a  draught  of  white^wine^  or  poifetnifiBk  made^with  it, 
or  any  other  convenient  liquor- 
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M^f^ml  jBxferimems,  67  5 

jtn  excellent  emulfion  in  cafe  of  flutrpnefs  of  urine ^  effecially  ifcaufei  by  bllfiring  Medicine, 

jUifiirs.  ^^  C        ^*"  '* 

4*7  5*  Take  mallowi  two  handsfuU,  gum«arabic  two  drams^  barley* 
water  a  fufficient  quantity ;  boil  all  to  a  quart  %  to  which  add  fweet 
almonds  blanch'd  one  ounce,  of  the  four  greater  cold  feeds,  of  each  two 
drams.  Make  an  emulfion,  ftrain,  and  add  two  ounces  of  fyrup  of 
marfh^maliows  ^  and  of  tlus  drink  at  pleafure. 

An  eajle  diuretic. 

47^,  Peel  off  the  iiuier  skin  of  mi  egg-ihell,  then  beat  the  ihell  to 
a  very  fine  jpowder :  give  about  ^  (bruple  of  it  at  ai  time^  in  any  con^ 
venieac  vehicle,  .    .    * 

ji  powerful  medicine  far  the  fioffage  of  wrinel 

477.  Fry  chervil  with  a  fufficient  quantity,  of  oil  of  walnuts,  and 
apply  a  cataplalxn  ms^de  of  it^  very  hot  to  the  navel  9  and^  if  need  be, 
to  the  Os  ftdnep  or  ihare-bone.   .       , 

For  a  retention  of  urine. 

478.  Fry  chervil  well  with  freih  hogs-lard,  and  lay  it  very  hot  upon 
the  patieint'^  .navel,  and  the  adjacent  parts  ^  ihif^ing  it,  if  there  be 
tKcafionp  puce  or  twice* 

jin  approved  medicine  to  drive  the  fione^  and  cure  fupprejfion  of  urine  proceeding 

from  it* 
4rj9.  Take  the  roots  of  wild  garlic,  by  fbme  called  crow'-garlic,  wipe 
them  clean,  ifiamp  them  well  in^  a  fione  mortar,   and  firain  out  the 
luice  ;  with  which  make  a  moderate  draught  of  good  white  wine  con- 
fiderably  ftrong,  and  let  the  patient  take  it  once  or  twice  a  day. 

For  jharpnefs  of  urine^  ohfirnEtion  of  the  menfesy  and  their  flowing  too  muchy  if  the 

diftfimper    he   not .  obftinate. 

480.  Give  about  half  an  ounce  *  at  a  time,  of  the  newly  expreft 
juice  of  ground*ivy^  in  any  convenient  vehicle.    . 

jin  old  Hthotomifi*s  medicine  for  fupprejfion  of  urine. 

481.  Give  about  fifty  grains,  or  one  dram,  for  a  dole,  of  the 
Pulvis  Hollandi  \  and  if  the  neceflity-.be  very  urgent^  you  may  give  from 
one  dram  to  four  icrupies,  or  a. dram  and  half  j  npt  neglefting  in  the 
mean   while  other  proper  remedies. 

> 

For  fupprcfflon  of  urine. 

482.  Give  about  a  fpoonful,  at  a  time,  of  bruis'd  muftard-feed,  in 
any  convenient  vehicle. 
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6i6  Medicinal  E^erimentr. 

MBmCIKB^ 

K,4^y  '^^  ^  medkine  dmofi  ffecific  fwr  the  fiiffreffion  cf  uriml 

483.  Infuie  two  handsfull  of  the  flowers  of  Fnmh  lavender,  in  » 
good  heat,  in  a  pint  of  brandy ;  and  of  this  infufion  give  a  final!  w^ine- 
glafs  full  ac  a  time* 

A  tr/d  medicine  fer  afiqfrejpon  efwrine^  that  is  mt  xmy  0bJHhMtei 

484.  Diirolve  half  an  ounce  of  choice  Cafiite  ibap,  in  half  a  pint  of 
white-wine,  or  fome  appropriated  liquor  j  pafs .  the  fblutioa  thro^  m 
woollen  filter,,  that  the  more  mflnous  parts  may  reft  behind,  and  die 
liquor  pafs  inore  clear  j  put  to  this  five  or  fix  grains  of  iaffiron :  divide 
it  into  two  doles,  whereof  one  is  to  be  given  a  few  hours  after  die 
other,  if  the  firfi  da  not  operate,  well. 

Ait  experienced'  remedy  fir  makitig  hhody  wrietr. 

4^5.  Take  the  waters  of  the  black  alder,  and  of  maUows,  of  eacll 
diree  ounces,  fyrup  of  comfrey  one  ounce;  mix  tfaem^  and  let  the 
l^tient  take  four  i^oonsfiill  four  or  five  times  a  day. 

A  fewerfit  diffkhitg  eimmme  for  wtrts  mid  tumors. 

Ar  w0rtu  48^-  Take  Msty  butter,  and  having  melted  it  in  a  moderate  heat^  mix 
with  it,  by  little  and  little,  as  much  oil  of  tartar  fer  delifdmm^  as  will 
give  it  a  tenlible  ftrong.taft^ 

Ah  empiric^s  boafi'ed  remedy  for  the  whites* 

Htwhitiu  487*  Make  a  ftrong  decoftion  of  the  herb  ladies-mantle,  and  let  the 
patient  drink  of  it  about  half  a  pint  every  morning  fafting;  and  if 
the  cafe  be  urgent,  make  an  in)e&ion  of  the  fame  plant,  boiled  very 
tender,  and  let  the  patient  make  ufe-of  it  from  time  to  time- 

An  excellent  remedy  fer  the  whites  in  wemem 

488.  After  due  purging  give  two,  three,  or  four  grains  of  laudanum  ; 
and  in)e£l,  four  or  fix  times  a  day,  the  following* 

Take  fpring- water  two  quarts,  white  vitriol^  and  roch-alum,  of  each 
two  ounces:  powder,  mix,^ and  diflblve.  Let  the  liquor  fettle,  and  ufe 
only  the  dear, 

A  fewer  fid  ^  medicine  fer   the  whites. 

439*  Shred  into  a  pottle  of  ale,  two  ounces  of  white  ifingrglafs,  and 
in  a  loofely  ftopt  veifel,  let  the  liquor  fimmer  till  about  half  is  wafled ; ' 
firain  the  reil,  and  give  of  ittwo  or  three  ounces  at  a  time,  once  or 
twice  a  day. 
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MeJicinat   Experiments.  ^77 

MaDiciNft« 

490.  Beat  fliell-f^ails  very  well,  with  a  convenient  quantity  of  par*  WUiUm^ 
(ley,,  to  be  applied  warm  to  the  afibCbed  part,,  and  ikifted  two  or  three 
times  a  day. 

A  try^d  medicine  fir  d  wbitlew. 

491*  Beat  houle-fhails,  fliells  and  all,  in  a  flone*mortar,  till  they  be 
fedaced  to  the  confiftence  of  a  cataplafin;   which  apply  Ibmewhat 
warm  to  the  part  affefted,  and  keep^  it  oa  for  fixteen  or  twenty  four        i^v 
hours,  renewing  it  occafionally.  % 

jtn  excellent  remedy  fir  whit  lews  en-  the  Jbigers* 

492.  Take  a  reddiih  or  blackiih  (hail,  of  the  fort  that  has  no 
ihell,  and  having  beaten  it  in  a  fione  mortar  to  the  confiftence  of  a 
poultis^  Apply  It  to  the  part  affeOed ;  renewing  it  once  or  twice,,  after 
It  has  been  kept  on  for  Ibme  hours*- 

Ferwemen  in  tubauTj  to  hring  am^  the  child. 
'493.  Let  the  patient  take  about  one  dram-  of  choice  powder  of  'Mi 
myrrh,  in  a  draught  of  Rhenifi  wine  or  lack^  or  ibme  other  more  ^^'* 
temperate  wehicle* 

An  often  fr&ved  remedy  to  clednfi  the  womb  of  a  lyii^^in^woman. 
494*  With  the  juice  of  iheeps-forrel,  and  fome  of  the  ftrong  infufion 
of  the  fame  herb,  made  in  water,  and  a  fulficient  quantity  of  fugar, 
make  a  fyrup:    of  which  let  the  patient  take  about  a  fpoonfiill  twice, 
or  thrice  a  day. 

An  exferienced  medicine  to  cleMnfi  the  womh 
495.  Take  a  large  white  onion^  cut  it  into  fmail  pieces,  and  boil  it 
!h  a  pint  of  water,  or  lefs,  as  if  it  were  to  he  dreffed  for  eating.    And 
of  this  decoftion  give  feven  or  eight  ounces  foe  a  dole,  mixVL  with 
about  half  an  ounce  of  frefh  oil  of  walnuts. 

To  elemfi  the  womb^  ejfednfy  after  clnld^bedringn 
49d,  Take  a  large  white  onion,  about  four  ounces  in  weight,  and 
boil  ic  in  about  a  pint  of  water,  with^iny  thing  fit  to  make  a  very 
thin  broth,  till  a  third  part,  or  more,  of  the  liquor  be-confumed : 
of  this  broth^  which  msiy  be  made  a  little  palatable  with  nutmeg  &c\ 
th^patient  ia  tt  take  fix  or  e'ght  ounces,;,  twice  or  thrice  a  day*   ' 
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'^f8  Mtdkmd\  E^^rifuents. 

L^y*^  Ffr  4  Prolapfus  Uteri. 

497*  Apply  to  the  patient's  navel  a  pretty  large  cnpping-^lafs ;  hut 
let  It  not  flay  on  above  a  quarter  of  aft  hour,  for  fear  of  injuring  the 

part  it  covers. 

j4  good  vehicle  for  feveral  remedies^  being  of  iifelf  ufeful  agahfi  the  jaundice^ 

and  worms  in  children. 

tdia  for  498*  The  diAiird  water  of  the  husks  of  walnuts^  is  a  very  good 
vehicle  in  feveral  difeafes  ^  particularly  in  the  jaundice :  ^cis  a  cordial, 
and  exceeding  proper  to  be  mixt  with  juleps  in  fevert.  *Tis,  alfo,  aa 
excellent  medicine  a^infi  the  worms,  elpecially  for  children. 

jtn  approved  medicine  agaiufl  the  worms  in  children. 

'  499-  Infufe  one  dram  of .  »clean  qttick*fit ver  all  night,  in  about  two 
ounces  of  the  ftilTd  water  of  goats-rue^  afterwards  ftraia  aad.fiii3er 
it.    This  quantity  is  to  be  given  for  one  dofe. 

jin  experienced  ointment  for  the  worms  in  €hildren. 

<oo.  Take  rue,  wormwood,  and  larin,  of  each  a  fufficieot  quantity ; 
and  with  i^/iy  butter,  or  freih  hogs-lard,  boil  the  herbs  li^ly,  till  you 
have  brought  the  mixture  to  be  very  green.  Then  firain  it,  and  put  it 
up  for  ufe ;  when  you  employ  it,  firft  anoint  with  it  the  pit  of  the 
fiomach,  and  part  of  the  cheft  ^  and  after  a  while  rub  it  pretty  well 
upon,  and  all  about  the  navel. 

A  powerful    remedy  for  frefli    wounds. 

F$r  wnmds.       501.  With  the  juice  of  celandine,   drefs  recent  wounds  and  cuts, 
inftead  of  a  balfani. 

Abalfam  to  flench  the  blood  of  frefh  woundsy  and  to  heal  them  fpeedily. 

502.  Take  %0(AV'enice  turpentine,  and  in  a  limbec  diftil  off  a  large 
part  of  it  with  a  very  moderate  fire,  till  thete  remains  a  thick  fub- 
ilance,  of  a  liquid  and  balfamic  confidence^  which  is  the  fubflance 
we  feek  for,  and  fhould  be  apply M  as  a  bal^m. 

An  excellent  wound-drink. 

503.  Take  harts-tongue,  liver-wort,  wood-bugle,  wood-fage,  wood- 
betony,  fouthernwood,  wormwood,  alehoof,  bugloft^  Icabious,  ribwort, 
white-bottles,  mugwort,  comfrey,  mint,  agrimony,  ftrawberry  and 
violet-leaves,  cii  quefoil,  daifie- leaves,  roots,  and  flowers,  wild  honey- 
fuckles,  wild  angelica,  avens,  plantain,  clowns,  wouiijd-wort,  hawthorn- 
buds,  oak-buds,  and  bramble-buds. 
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Medicinal    Experiments,  6^^ 

Gather  the  herbs  in  M»yy  or  as  many  of  them  as  can  then  be  had  \  Medicine,' 
and  the  buds  in  Marchy  as  loon  as  ever  they  appear ;  meafure  them,  and  L.^'V^J 
take  equal    quantities   of  them,  dry   them  feveratly  in   the  ihade  \ 
and,  when  throughly  dried,  put  them  up  in  bags,  and  ib  Jceep  them 
for  ufe. 

Then  take  one  gallon  erf"  Qiring-water,  one  pottle  of  the  beft  white- 
wine,  and  two  good  handsfull  of  all  the  herbs,  mixed  well  together, 
being  dried  %  but  if  green,  then  one  good  handfull  of  each.  Boil 
them  in  a  pipkin  to  the  confumption  of  half;  then  Arain  ic  out,  put 
to  the  liquor  a  quait  of  honey,  let  it  boil  again,  akim  it  j  and  when 
cold,  put  it  up  into  bottles,  flopt-very  dole.  Let  the  patient  drink 
morning  and  evening  about  a  quarter  of  a  pint,  fafting  for  one  hour  or  . 
two  after.  The  liver-wort  is  heft  to  be  put  in  green.  If  you  ufe  this 
for  any  fore  or  ulcer  in  the  body,  lay  a  fearcloth  or  plaifter  to  it,  of 
'Vngutmum  ^pofiohramyEmfla^rum  dt  minity  or  a  plaifter  of  honey  and  wax.    . 

This  drink  is  effeflual  in  fores,  old  or  new,  womens  fore  breafts,   . 
putrefied  bonej^,  caufing  them  to  fcalej  *tis  good  for  any  ach  in  the 
ftomach,  it  hath  cured  the  king*s  evil,  and  cauled  bullets  in  the  flefli . . 
to  come  out,  tho^  they  had  long  continued  there. 

jtn  often  try'd  diffifiivty  to  be  vfed  /»/?/«/  ef  hMJitiim.  * 

504.  Take  two  ounres  of  good  f^«(«  turpentine,  and  incorporate  very-  ■ 
well  with  it  the  yolks  of  two  treJh  eggs,  and  add  to  it  a  little  fpirit  .  ' 
of  wine  occafionally ;    with  this  drefs  morning  and  evening,  laying  ic 
on  thicker,    if  the  part  be  near  fome   nerve,    and  thinner,  if  it  be    - 
£eAiy  ormoift. 

Att  txttSmt  hitlfan  for  any  gretn  wound. 

505.  Take  oil  of  St.  JoiaVwort,  and  y'taUe  turpentine,  of  each  a  ■ 
like  quantity  \  fet  them  over  the  fire  in  a  gentle  heat,  for  half  an  hour,,; , 
that  they  may  incorporate. 
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ACajoUj  its  fiain  how  taken  out. 
1.294 
Jcetum  ThHofifhertm^  what. 

iii.557 

^ccidentSj  what.  '^'^9??  ^7>  ^^^ 

Aehes^  xemedies ibrthem.  \\i.6q^^6o^ 
Acidities  in  the  blood,  a  remedy  for 

diem.  .     r-    iii.5o4 

Acids  and  alkalies,  not  the  prinriples  of 

dififoltttion.  '    ^-      1.533 

How  diflingttifh*d from  alkalies,  ii.d;, 

tf4.7i— 73 
Convertible  into  alkalies.    1.3  5  8, 2  59 

Ufefiil  in  dying.  iLyf,  f6 

Acids  and  alkalies  ftrike  diKerent  co- 
Jours  in  vegetables.  ii.7^ 

Acid  and  alkaline  falts  turn  fulphu- 
rous  bodies  red.  ii.77 

"Why  the  fame  acids  have  different  ef- 
(e£)s  in  prodnekig  colours,  ii.8o 
Vol.  fil. 


Add  fj^its  producible.   111380—384 

■  ID  di&over  thdr  quantity 

of  fait.  iii.  432.  n 

The  requifiies  to  make  acids  work  on 

alkahes.  iii.385.n. 

Acid  and  alkali,  the  hypothefis  of 

them  eicaminM.  iii.43  2'~*44< 

Acids  aft  by  means  of  their  (alt.  iii. 

432.  lU 

May  precipitate  the  fame  bodies 

as  alkalies.  iii*43S 

Their  difference,  iii.43  5, 43<^>  5  5^» 

.       557 
Not  to  be  judged  of  by  the  tafte. 

iii.43(J,457 
The  notion,  nature,  and  force  of  acids. 

iii.437,438.n. 
A  new  theory  of  acid  and  alkali,  iii. 

457>  458 
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Tbe  notion  of  acid  and  alkali  ufefuK 

111.555 
Acids,  how  they  affeft  the  blood,  iii. 

How  they  affe£l.the  ferum.  iii.4<^7 
Whether  contain'd  in   the  blood. 

iii.457.n.  474 
Whether  in  the  human  body.iii.488 
To  difcover  a  finall  degree  •  of  aci- 
dity. iii5ir 
Acids  may  cairfe  difiempers,  whereof 
they  appear  to  *  be ;!  the  remedies. 

^i      iiM55>55f 
^Several  ways  of  nionily ing  acids,   iiu 

55<^»5  57 
Acids  of  various  kinds  producible  in 

the  human  body.  iii.5 57" 

Acids  coagulate  the  blood  and  animal 
fluids.       •  .*  ?        Iiir5  58 

Acids  hot  the  fole  cauft^'of  Hileafe's. 

iii.558,  559 

..  Acids  and  alkalies  mortified,  do  not 

alwa)(s  yield  a  pcecipitate.  iii.5  5 p» 

5^0 
.  Acids  mav  ptoveconeflon^.  iii.5dp 
jlihration  cue  to  God.  ii.2 7  5 , 2 7  7 

JtUbeTy^Yisx^^^. i.25K) 

Its  exigence  examined,     ii. 504— 508 
JIfter 'birth  to  bring  away.  iii.dc4 

^gatCy  a  motion  in  the  parts  of  it.  \^6z 
Changes  colour  in  the  fire.         i\uic6 
:,   Howiorm'd.  ilia 91,132 

AgiieSy  remedies  for  them.  4»f  4)  8or-4ii. 

)     548,  <^04— <ro7 

.    Whence  their  cold  and  hoc  fits.  1.5  5^ 

Their  caufe.  ii.i44 

Rare  in  Scotland.  iii.7C,  71 ,5  ^9 

^iVj  what.  iii.  1 5 

.    Its  origin.  •  .  .  m.z6^.  n. 

Its  ingredients  of  three  kinds,      iii.i  7 

Its  h^thy  or  unhealthy  ftate  depends 

upon   fubterraneous  effluvia,    iii. 

5^1-— 544 
To  difcover  its  wholefbmenefs  or  un- 

wholefbmenefs.  1.54 

The  air  more  depraved  than  correft- 

ed  by  effluvia  from  the  earth,   iii. 

544 
Strange  eneAs  of  it  on  a  mountain  in 

^eru.  i.8p,  90 

Promotes  volatility  in  bodies.  1.385.  n. 

Generated  fi:Qin  fixed  bodies,  i.385.  n. 


Why  heavier  than  vapour.  1.38^.  n. 
Sufceptible  of  effluvia  that  may  caufb 

meteors  and  difeafes.  i  43  2 

Strain'd  thro'  wood.  i»452 

A  fir^ge  e£fe^  of  a  fuppofed  languid 

motion  in  it.  i*4759  47^ 

I ts  rarity  at  dififerent  heights,  i.6 7  3 
Whether  the ^imumfrigiJum.  i.6^6y 

647 
Its  temperature  very  unequal  on  the 

hills  of  Ceylon.  iii.  5 ; 

cperiments  and  l^fervations  upon 

its  temperature.   i»d5o— 5^5.   ffi. 

Its  three  regions  notional.  iii. 5 1 

A  ponderous  body.  ii.2S(^,  410, 41 1 
Itsgifavity  towater.i.178. 11.451 — 453 

.,  5i5,.5id»di8 
>  Weigh^ii)  variofifly.   iliSdf  4 1  o,  41 1 . 

iii.50,  51 

Its  weight  and  fpring  afferted.  ii.410 

— 412.  d7p — 683,  (Jpr.   448»449» 

452.  a 
Changes  the  colours  of  bodies.  iL7p. 

iii.28 — 30.  91,92 
Its  Intered  in  the  produSioa  of 'co- 

lours.  n.6x% 

Exceeding  (harp  in  fomeplaces.ii.430 
In  a  violent  ftate.  1.4^9.  ii.i25 

Proofs  of  its  prefifure.  11.689.  n.  695 

—697 
.   Itsprefluremamfefted^totfae  eu^  iL 

705^  7P4 

Its  difierent   pteflure    flt    diBereot 

heights  and  di&rent  parts  of  the 

earm.  iii.48, 49 

Raifes  water  in  pumps  to  a  certain 

height.  ii^^oo,  ^11 

.  Whether  it  has  a  principle  of  levity. 

ilji^;— 5»5 
The  premire  of  its  fprira  under  wa- 
ter. 11365—567 
jitr-buMdes  in  the  ezhaufted  receiver. 

jlify  odd  alterations  in  it.  ii.423---41.25 
Itsrefiftance.  ii.;69 

Its   different  moifturc    at  different 
times.  ii-377 

Moifture  in  the  air  the  caufi^  of  cor- 
ruption in  bodies.  iii.6 1 
To  judge  of  this  motftore.  ii«377, 378 
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111  efifefbofthi^  inoiflttre.ii.;78 — 390 
A  moifl  air  unwholefome.  iii.2  5 

The  great  power  of  this  moifture  on 
varioos  IxKlies.  ii.382— 38^ 

An  infbuice  of  a  prodigious  moifture 
in  the  air.  iii.2  5 

The  air's  moifture  the  caofe  of  the 
oveiflowing  of  the  Nile.         111.69 
The  uleBilneis  of  making  experi- 
ments upon  it.  i].407 
Air-fump^  its  origin.  ii.  40  7 
Defcription.                               ii.4o8 
Farther  improvement,     ii.474y  475, 

Phenomena.    ii.4ro — ^412.  ^83 — 69^ 

The  law  or  manner  wherein  it  ex- 

haufts  the  air.  ii.4io.  n. 

The  modem  air-pump  defcribed.  ii. 

409.  n. 
Jlir^  its  fpring  and  preflure  explain^ 

ii^o — ^412.  66-] — 669 
Objections  againft  its  fpring  examined. 

ii.tf52 — (J57 
In  what  proportion  to  the  force  em- 
ployed, it  is  condenfed  or  dilated. 

i.W5h^d73 
Its  elaftic  ftrudure  explained,   ii.410, 

411 
The  great  fpring  of  included  air.  ii. 

412—415.  475—477 
How  to  increafe  this  fpring.  ii.41 3.  n. 
Its  elaftic  force  or  dilatation  meafur*d. 

ii.414,415,  470 

Whether  air  may  be  generated  or 

tranfmuted.  11.429—433 

ContainM  in  various  bodies,  ii.425— 

434 
»      and  liquors.  ii.53r,  532 

Its  gravity  when  expanded  under  wa- 
ter. "-435—437 
May  be  of  different  denfities  in  diffe- 
rent places.  ij-445>  454 
Its  nenetrating  power.  ii.45o»  451 
Will  force  thro^  lome  fluids.  iii.  5 1 
Whether  it  can  pafs  thro'  quick-filver. 

ii.  704 — ^7o<^ 
Rarified  by  heat.  ii-45i>  45^ 

Abounds  with  light.  ii.45^ 

Its  effe3s  with  regard  to  light,   iii. 

57— di 
Its  Ihare  in  various  phenomma.  iA%6^ 

ft87 


Why  it  freezes  not.  i.307 

Its  parts  varioufly  agitated.         i.  3 1 5 
Capable  of  aflbrding  a  liquor  and  a 
fait.  i.315 

Alterable  by  unfufpeded  caufes.  ii. 

458,459 
How  it  regards  cold  and  heat.    1.(^50 

— 66^.  i\.^6o.  iii- 74 
The  temperature  of  its  different  re- 
gions. i«^93— <^95 
Its  ufc  in  refpiration.  ii.4^5 — 47* 
Thicken'd  with  fteams,  is  unfit  for  re- 
fpiration. i\,/^66^  467 
How  reftorable  from  fuch   a  ftatc. 

How  lone  a  quantity  of  air  will  ferve 
for  refpiration.  iii. 74. n. 

Some  creatures  will  long  fuftain  the 
want  of  air.  ii.470, 471 

The  ufe  of  its  fpring.  ii.47  ' 

Its  neceffity  to  the  Ufe  and  motion  of 
animals,  ii.471,  472,  547,  548 

May  differently  modify  the  motion  of 
the  partidesof  bodies.   ii*473, 474 

Raifes  weights  by  its  fpring.   ii.480. 

•  •  •  • 

111.51 
The  external  ferce  of  its  natural  fpring 

upon  fblids.  11.481,  48a 

Its  fpring  raifes  quick-filver  and  water 

to  di&rent  heights.  ii  .48  5 ,  48^ 
Whether  it  contributes  to  the  elafticity 

of  bodies.  ii.487^488 

To  make  its  preflure  fenfible.  iu^^o 
Its  power  to  raife  quick-iilver,  tho* 

feeming  toprefs  difadvantageoufly. 

ii.494»495 
To  meafure  the  force  of  its  fpring. 

ii.513, 514 

To  make  a  fmall  quantity  raife  a 

great  weight.  ii.  5 1 49  5 1 5 

Its  efficacy  in  the  produ6lion  of  flame. 

ii.517— 5191 

The  relation  between  it  and  the  vital 

flame  of  animals.  ii.  5  24, 5  2  5 

Its  efle^ls  on  animals  when  tarified. 

"•537»  538 
Retains  its  preffure,  tho*  unfitted  for 

refpiration.  ii-5429  543 

How  rendered  unfit  for  refpiration. 

"•544 


dSj 


SffC 


■^.s^ 


oSi^ 


I  N  n  E  X 


Ratified  to  a  furptizing  degree  with- 
out heat.  ii'549 — 5  5  ^ 

Its  fprine  varioufly  increafed  and  di- 
minimed.  iii.19— 21 

The  duration  of  its  fpting  when  ex- 
panded, ii  fsi — 553«  C?n. 

Condei^s'dbycold,  and  violently  com - 
prefs'd  without  engines.  1.626 — 619 

"•555»554 
A  table  of  its  condenfation.         n.6i  i 
How  far  condcnfed  -by  the   cold  of 
Englajid,  1.(^54,555 

Greatly  ratified  by  art.  i.4^8 

A  furprizins  difierence  in  the  extent 
of  the  fame  quantity  rarified  and 
comprefs'd. .  "•  5  54>  5  5  5*  £S^  ^^• 

A  table  of  its  rarifaiEtion.  ii-^73 

To  condenfe  and  rarify  the  fame  par- 
cel, ii.  5(^1 
To  determine  the  force  of  its  expan- 
fion.                                   111.4.7,48 
The  figure  and  ftrufture  of  its  parts. 

ii.555.n.  iii.17 
Attempts  to  produce  air  and  examine 

it.  "^•.^? 

To  produce  artificial  air.  11. 550.   HI* 

21-^3 

Deftroy*d  or  imbibed  by  liquors,  iil.2} 
To  transfer  artifical  air.  11. 5^0,  5^1 
To  filter  air  thro' water.  11. 5^1,  ^62 
Produced  from  bodies.  11.5^5—5^8 
Its  produftion  hinder'd  in  bodies,  ii. 

5<^8— 577 
Artificial  air  produces  different  eftefls 

from  the  common.  ii'5  77 — 588 
Comprefs'd  air  has  different  effefts 

from  the  common.  ii. 588—595 
Artificial  air,  its  effcftsupon  animals. 

ii.595 — 6co 
Artificial  air  deftroy'd.  li.daeT,  67.1 
Extraordinary  Produaions  of  air.    11. 

612 — 61% 
Produced   with  different  celerity./;/ 

vac:iO  and  common  air.  ii.di) — (J29 
The  obfervations  to  be  made  upon  it, 

towards  giving  the  natural  hiftory 

of  a  country.  ill. 5 

Heads  for  a  general  hiftory  of  the 

air.  iii*i5>  i<^ 

Solid,  mineral,  and  unelaftic  bodies 

afford  it.  ili.iy 


Founuins  made  to  phy  by  itr  %^Bg. 

How  drynefs  in  it  may  produce  a 
change  in  bodi^.  ,  iii*2  9^24 

Observations  upon  its  flate'as  .to  dry- 
nefc  and  moifture.-^  -      111.2 1— 25 

Terreftrial  fieams  in  the  air.  '  i\u%U 

Celeftial  influences  in  the  air.  iii.33 

—3^ 
Sulphur  in  the  air.  iii. 31-^33.  Ji3*n. 

Its  operations  on  Ibunds.  iii.4i 

Its  'weight,  with  the  efiEoAs  thereof. 

*      iu.41— 45 

What  quantity  preflbs  upon  a  f^uare 

inch.  iii-47 

Generative,    maturative,    corruptive 

and  di£&lving  powers   in  the  air. 

ili.di — ^3.  82 — 84. 
The  air  of  Jamaica  rots  filk.  ili.d2 
The  air  of  SraM  changes  the  colourf 

of  clothes.  :     ^  ..   .       -iu.d4. 

Render'd  poifbnous  tiy  pafling  thro* 

hot  Metals.      ^-  .  .  \v\^6%*  n. 

Its  effects  on  the  odours,  taftes,  and 

textures  of  bodies.   111.(^4,  83,  84, 

Uncommon  qualities  introduced  into 
bodies  by  me  air.  ili.d8,  dp 

Experiments  to  maniieft  hidden  qua- 
lities in  the  air.  iii.92 — 94 

Its  qualities  greatly  alterable  by  heat 
and  cold.  iii*74 

A  dry  air  unfavourable  to  the  pro- 
duflion  of  infefls.  iii.d8 

The  air  gives  an  emetic  quality  to 
fome  medicines.    ui.d8»  699  82,  83 

The  matter  of  pots  and  bricks  im- 
proved by  the  air.  iiildp 

Air,  how'  it  contributes  to  yegetatfon, 
generation,Iife  and  <le4th.'  111.^5^74 

A  vital  fubftance  in '  the  air,  and 
whence.  ii.174.  n.  iii*8i,  82 

The  temper  of  the  air  whence  uni- 
verfally  derivable.  iii.^ 

The  manner  of  its-alSibn.  *  '\\\.6%  70 

To  purge  air  of  its  noxious  qualities. 

•  .  •  • 

The  air  wholefome  at  St.Helen^%X\\.')i 
The  air  may  a£l  as  a  menftruum.  iii. 

77t78 
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.  Seminal  corpufdes  inched,  iii.82,  83 
A  lixivious  property  in  t^c  air.  iii.83 
Acid  vapours  in  the  air.  iii.^  1 3.  n. 
The  fame  body  coagulated,  and  ren- 
dered fluid  by  the  air.  iii.84,  85 
Contagious  difeafes  from  the  air. 'iii. 

85,  8<^ 
Air  necelTary  to  calcihatibp.  iii  270 
Whence  fudden  changes  in  the  air. 

111.  529,      530 

Agitation  pi[omotes  diflblution.      i.528 
Mabafter  made  to '  refemble  a  fluid,  i. 

3i2,3i3,33o 

To  make  figures  of  it.  1.330 

'    Its  coagulating  property  when  burnt. 

.     i.341 

Turns  yellow  in*buming.  ii.40 

jilaguecdy  a  fpccific  for  hemorrhages  i.yp 

JHcanfia^  its  green  juice  dyes  the  skin 

red.  ii.ici 

Jllgebra^  its  excellence.  i.ii8 

Jle  prcferv'd.  \\.6  3  5,  67^6 

Treated  pneumatically,      ii.  5  7  <^»  5  7  7 

Mvmnt  preferv'd  by  excluding  the  air. 

i-5ai  53 
Ways  to  difcover  its  wholefomenefk 

.  -    •  .i-53 

Jllkabefi^  a^iiirprizin^  liquor  mlde  in 

queft  of  it.  ^    .  1.4.7 

Its  Itrange  properties,  i.14;,  2^7, 338, 

573i  5&5,  53*»  533>  53^,  537-    i". 

275;  284,  343i  345f  347»  348»  404. 

•        '407,417 
Alkalies^  the  figni  of  them*  11.^3,^4* 

•  '  71—73 

Ufeful^in'dying.  .  '    '  '        ii.J*— 7<^ 
Alkaline  ^Its,.  whether  always  pro- 
ductions of  the  fire.       iii.  y  o,  3  7 1 
Of  the  fame  general  nature.  iii.3i4» 

,  3M 

Fixed  ones  how  produced.  iii*3^p,  3  70 

Native.  iii- 371,  372 

An  alkali  from  fea-falt*  iii« 372 

Made  feveral  ways.         iii  372 — 374 
Tranfinutable  into  other  fubflances. 


a  .  • 


'  "»-574,  375 
Alkali  and  acid;  the  dbftrine  of  them 

examined.      *  •.  iii.432— 441 

To  meafure  the  force  of  alkalies;  iii« 

435- «• 
Their  difference.  iii*434}435>;;tf95;7 


Not  to  be  judg'd  of  by  the  tafie.  •  iii* 

43<^»437 
Sal  alkali  what.  iii-437*  °- 

'.   How  alkalies  aSeCl  the  blood,  iii.451 
How  they  afleA  the  (erum.      iii.4^7 
Contain'a  in  the  human  body*  iii.488 
Aloes ^  melted  by  the  heat  of  fome  cli- 
mates. i.4^7 
The  dark-colour 'd  aloes- plant. of  St. 
Jago  lofing  its.bittcrnefs  under  the 
equator,  and  turning  green.      W^  5 
Alum  \y\izt.                         1.387.11*102 
Whether  it  moft  abounds  with  an  acid 
or  fulphufcous  (alti             ii-'^Jf  ^4 
Nearly  allied  to  vitriol.              ii.102 
How  n^ade.                                ii.ro2 
Employed  as  a  precipitant,  may  itfelf 
l^  precipitated.               ii.i02y403 
Cryftalliz'dwi^  nitre.'                1*425 
Alum-ore  robb'd,  regains  its  fait  in 
the  air.  in.8o 
Amalgamation,  what.           iii.40s,  40^ 
Whereon  it  *  depends.                iii.4od 
Made  with  a'fm^OI  proportion  of  mer^ 
chry  to' that  of  gold.       iii.4ir,  412 
An  odd  way  of  amalgamating  gold. 

i.42d 
A  hard  amalgsun  with  mercury,    i. 

^       '        *  343.344 

Amber^  a  fubftitute  for  it.  i.25^,  30 

*    Communicates  its  tafle  to  menftm- 

ums.   ;  1428 

Its  effluvia  made  fenfible.  i.  482 

Burnt /»i;4S^.'  '  ii.do5 

'^It^ renovation  attempted. '  'i.245,24^ 

Rccb^ei-M  from  its  tin^ure.        i.3 3 1 

A  bal(am  made  of  it.  i-24  5,  24^ 

A  quick  way  of  making  a  tinfture  of 

it.  iii.490 

Its  tinfture  drawn  with  fpirit  of  wine. 

i.idj 

Its  elefirical  virtue  excited  by  the 

fim.    ■  1.400.  iii. 5  2 

Attrads  the  more  vigoroufly  for  cha* 

fing-  i.507 

AttraAs  invamo.  i.513 

AttraAs  amber.  1.509 

Improved  in  its  ele^rical  virtue,  i. 

510, 511 
Changes  efie^ed  by  the  air  in  its 

tiiiOure,  i.583 
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INDEX. 


Animals  included  init.   i.34.T.  iii.r 1 1 
Yields  light  by  night.       iii.i55.n. 

172.  n. 
The  fait  of  it.  iii.2d7 

Its  volatile  fait  acid.  iii.st^p 

Digefted  with  fpirit  of  human  blood. 

iii.481,490 
Lofes  its  ele£lricity  upon  a  chymical 

analyiis.  iii-33t 

jSmbergreafe^  what.  i.548 

Lofes  little  by  emitting  effluvia,    i. 

400,41* 
Changes  obferved  in  a  folution  of  in 

i;583 

jlmels^  howinade.        i.i93»  ^3.^-  ii-5>9 

A  green  one  made  of  a  blue  and  yel* 

Tow.  ii.^p 

White  ameL  ii.pp 

The  matter  of  them.  iii.428 

Americans ^  many  of  them  not  Negroes. 

ii.43 
Ametbyfis^  German^  how  counterfeited. 

ii.ioo 

Found  among  iron  and  tin-ore.  lii. 107 

A  white  kind.  iii.ioS 

Contain  extraneous  bodies.        iii. 1 1 1 

Amulets^  their  ufo  in  phyfic.  i.445 

Analyfis,  chymical,  not  prafticable  upon 

all  bodies.  iii.2'J9 — 271 

The  analyfis  of  vegetables,      iii.252, 

279.  n. 

"Varies  with  circumftances.       u\.z6i . 

Anafarca^  a  remedy  for  it.  iii.507 

Anatomy y  how  to  improve  it.    i.2 3, 68 1 . 

ii.178 
The  advantage  of  it  to  phyfic.      i  27 

Forbid  i  n  Mufcovy.  i .  2  7 

•  To  preferve  anatomical  preparations. 

i.29 — 31 

Angels^  how  governed.  ii.272,  273 

AnimalSy  the  wifdom  exprefs'd  in  their 

firuflure.        i.7.  ii.r^r — 156,269 

Small  ones  found  in  vinegar.  1.14 

Their  growth.  i.440.  11.233.  n. 

Propagation  ifemine.         ii.269,  270 

Their  number.  ii.269 

The  ftrufture  of  iheir  ftable  parts. 

1.440 

Their  ftrufture  compared  with  that 

of  finely-figured  ffiwics.  U.  167, 177 


Whether  their  parts  were  made  be* 
fore  the  ufe  of  them  was  thought 
of.  11.178,  179 

Admit  external  effluvia.  1*444 

A  fitneis  in  the  parts  of  their  bodies. 

ii.i7P 

The  care  and  conduS  manlfeft  in 
them.  11.180^  2  7c« 

The  different  ftruflures  of  their 
mouths.  ii.  1 86,1 8  7 

To  be  confider*d  as  parts  of  the  uni* 
verfe.  il.191 

Why  they  have  difierent  prerogatives. 

11.192 
Whence  unhurt  by  the  prefiure  of  the 

Atmofphere.  ii.368 — 371 

How  afiea^  by  the  moifture  of  the 

air.  ii.382,  38  J 

Included  in  vacuo.  ii.46o — ^46^2, 6ot 
IR^WiXts  in  vacuo.  1^*5449  545 

Diue£led  after  dying  in  vacuo,  li.462 
Die  convulfed /»  v^jo/o.    ii.462, 470,    . 

47  < 
What  thev  are.  ii.47 1,  471 

The  caufe  of  their  death  in  vacuo. 

ii.464,  465,  6*92 
Shut  up  with  flaming  fpirit  of  wine, 

11.524,  52$ 
Weighed  before  death,  and  after,    ii. 

Their  fuffocation  in  air,  compared 
with  their  want  of  air.    li.535— 

557 
Included  in  rarified  air.       ii«  5  3  7 ,  538 

Included  in  the  fame  air  changed  as 

to  rarity  and  denfity.      11.538,  539 

Their  fluids  expand  in  the  air-pump. 

i5-540,  54^  544 — 549 
An  attempt  to  produce  animals  in  va- 
cuo.        ii.55P>  54if54a,548,549 
Solid  animal  fubflances  reduced  to  a 

peculiar  liquor.  1.7^ 

Animal  fubftances  mixed  with  oil  of 
vitriol.  i.j69 

Animals  produced  fi-om  water,  iii.285 
Compofed  of  mixed  bodies,     iii.338 
Real  ones  contained  in  fluids,    lit.  50a 
Anifeeds^  their  diftill*d  oils.  111.316,317 
AnnealifJgt  the  materials  for  it.      1.147 
Anodynes ^  the  moft  InMcent  kind  of 
tbem*  ail.  587 

Ami' 


INDEX. 


Jntifnony^  affords  folphur  and  quick- 

filver.  1.6 

Its  fulphur  what,  and  how  obtain'd. 

iii.272,  279,  391,995,  39<^ 

A  red  tindure  of  its  glafs  made  expe- 

ditioufly.  1.7-  "-y? 

The  red  tinfturc  of  its  glafi  not  pre- 

cipitablc  by  alkalies,  conflicts  not 

with  them  or  acids.  1.7  7 

How  bcft  prepared  for  fbrne   ufes. 

• 

1-7 
Found  mixed  with  lead.  ii.ji^ 

How  correfted.  i.^^o 

Dittill'd  with  a  menftruum  like  vine- 
gar. 1.75 
The  ant imoni  al  cup.                   i.  1  o  2 
Sublim'd  to  advantage  with  fal-armo- 
niac.                                        u%l^ 
Its  regulus  and  glafs  yield  purgative 
expirations.                              i'3P9 
I  ts  various  operations.                  i .  1 5  2 
The  different  kinds  and  goodnefsof  it. 

.  i-M7 

Its  glafs  foluble  in  fpirit  of  vinegar. 

i.4it 
Made  volatile.  1.426,427 

Conceives  heat  with  fublimate.  i.  5  7 1 
Its  renovation  attempted.  i.246 

The  colour  of  its  glafs  and  calx,  ii.96 
Its  calx  made  into  a  red  glafs.     ii.3p. 

iii.4i8,4i9 
Its  glafii  how  adulterated.  ii.  3  9 

— — how  correftcd.  i.74 

An  excellent  tin£hire  of  this  glafs. 

i-74 
By  whom  treated  of.  1,6 

Precipi  tated  in  a  white  powder.  ii«  54 
May  afford  white  flowers.  ii.8 1 ,  96 
Its  nowers  how  correEled.  i.^o 

'pilul<e  perfetua  made  of  its  reeulus. 

iii.125 
Communicates  medicinal  virtues  with- 
out fenfible  lofs  of  fubftance.      iii. 

127 
Difiblable  In  9il  of  turpentine,    iii. 

318 
Taken  crude.  "i-577 

Made  into  a  diaphoretic  with  fca-falt 
and  fait  of  tartar.  i".  5  7  7 

May  afford  various  medicines,  iii.  5  8  5 
An  antimonial  iniufion.  iik^S 


Antimonium  diaphareticum  and  ce- 

rufe  of  antimony,  render'd  emetic 

and  noxious  by  the  air,  how  refto- 

red.  iii.dS 

Antipathies^  various  kinds  of  them.    i. 

P4 — ^6 

Accounted  for.  iij.S? 

AntiferiJlafiSy  the  vulgar  notion  of  it 

examined,  i.^8p — 7  r  i 

Arguments  for  it.  i.dSp,  690 

Arguments  againfl  it.  i.6yo-— 7 1 1 

Ants^  their  provident  difpofition  and  fa* 

gacity.  ii.182 

Included  in  vaCuo.  ii.547.  iii.72 

Afoflexy^  remedies  for  it.  iii.607 

Affet ite  dcfmvcdy  a  remedy  for  it.    iii. 

607 

AMeSj  to  increafe  their  growth,    i.i  10 

How  propagated.  i.2  50 

Froze  and  thaw'd.  1.60  3 — 60  5 

Treated  pneumatically,      ii. 56 7, 568, 

609y  630,532,545,  6^6 
A^icockSi  treated  pneumatically,      ii. 

^       57a,  5 73i  583,  584,  586— dotf 

Prcferved.  \\.6i6 

Aquafortis^  its  feveral  ufes.  i.133 

Its  preparation  improved.  i.133 

Recovered  after  being  ufed  as  a  men- 

ftruum.  i.133 

A  fubftitute  for  it.  i.  1 34 

A  kind  that  grew  yellow  upon  gold. 

\.i66 
Diflblves  camphire,  but  coagulates 
^^oil.  i.i7p,  332,333.  iii  435 

The  cryftals  of  its  caput  mortuum^ 

how  figured.  {^42 

Produces  different  colours  in  different. 

bodies.  ii.19 

Effeftsof  its  invifiblc  effluvia,    i.418 
Its  caput  mortuum  made  into  a  noble 

{aft.  i.<j4 

Yields  red  fumes*  ].28o.ii.(^7,  <^8 

Deftroys  the  green  colour  of  verdi* 

greafe.  ii.89 

Is  iometimes  too  flrong  to  a£l  as  a 

folvent.  i.Td5.  il*335 

Treated  pneumatically  with  iron.    ii. 

6z% 
Included  with  fix'd  nit^  in  vacuo. 

ii.dip 
How  made  to  diflblye  gold.        i.  5  2  9 
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Deprived  of  its  corrofiveneft.    K530f 

542.  111.5^0 

>    Made  aSaally  fweet.  i.54>o 

Acquires  different  taftes  from  different 

bodies.  i-54< 

The  various  bodies  it  diflblves.  i.541 
Its  quantity  of  acid  (alt.  iii,432.  n« 
Lets  tin  fall.  iii-435 

^qua  regia  will  fometimes  diflblve  fil- 
ver.  i.i67.n. 

How  diftinguiftied  frcmi  jSquafartis. 

-^^fd^cmeter^  an  inftniment  to  ihew  the 
comparative  weight  of  fluids,      iii. 

43  3- n. 

Arcanum  duflicatum^  what.  \.6^ 

Arcbimedes^  tranfported  at  a  difcovery 

be  made.  i.4 

JtrgUTflents^    pofitive   ones  of  greateft 

force.  ii.227 

Jlriftotle^  his  reafon  for  the  ereft  fiature 

of  Man.  i.5 

Said  to  have  borrowed  fiom  Solomon. 

Bxcludes  a  Deity  in  the  government 

of  the  world.  ii.107 

His  definition  of  nature.  ii.i  1 2 

H  s  veneration  of  nature,    ii.i  14,  115 

His  way  of  philofophizing.         11.261 

Jlrmies^  their  march  how  difcoverable 

at  a  diftancc.  i.480 

Jlromatics^  why  in  diftillatlon  they  yield 

a  white  liquor.  ii.32 

JlrraCy  its  reputed  ipreparation.        i.5 2 

jlrfinic^  its  compontion.  i.385.  n. 

Made  into  an  ami- venereal  balfam* 

i-59 
Melted  with  copper.  ii.48,  ico 

The  white  cryffailine  fort,  how  pre- 
pared, ii.i 00-  iii. 5 37 
This  white  fort  more  poifonous  than 
orpiment.  iii-557 
Fulminated  with  nitre.  iii.369t  370 
To  difcovcr  ir,  if  mixed  with  liquors. 

iii.509,  510 
Itstafte.  iii.  509 

Wiiethcr  an  alkali  or  acid.  iii.5Gy,5 10 
The  remedy    for  it,     taken  at  the 
mouth.  iii-557 

Native  arfenic  what.  iii«537 

The  fymptoms  it  produces  as  a  poifon. 

iii.537.  538 


ArfiMrt-vfzttt^  good  in  the  ftooe.    i. 

Jfa  fottida^  lofes  little  by  exhalatkxi. 

i.4ix 

Jfarum^  cortefted,  and  fcoder^d  diu- 
retic. i.(^o 

Afcent  of  liquors  in  capillary  glafs- tubes 
whence.  ii.448.  n. 

Afies  of  vegetables  how  turned  to  glafs. 

iii.a<^7,42o 

JUciteSf  curable.  i.45 

JjparaguSy  its  efieft  upon  die  unne. 

iii.570 
Jjferity^  concerned  in  the  colours  of  bo- 
dies. ii.5— ij 
^Jf^yi^Si  ^  defideratum  in  it.      i*i;o, 

Jf/fesmilk  medicinal  iii*579>  5^0 

jljfocigtion  of  ideas,  an  inftance  of  it. 

AJlbma^  remedies  for  it*    iii.  5  88,  do?, 

6oZ 
Mringcnt^  a  powerful  one.  ^  i.  3  7 1 
Jutrokgy^  an  apology  fer  it.  111.34—3^ 
Jjironomy^   by  whom  firft  cultivatad. 

\^ 
Depends  upon  mathematics.  i.i  to 
What  it  has  done.  i.291 

Difficult  to  make  exaft  obfervations 
in  it.  1.178 

A  new  ufe  of  it.  ii5.34— 5^ 

Atbeiftn  aboliihed  by  philofophy.    1.24 
Atmojfbere^  whether  in  a  natural  or  vio- 
lent ftate.     1.4^7,468.  ii.i2tf,4i^ 
Its  preflure  computed,     ii.442, 443, 

721.  iii.42,  50. 
EffeSs  of  its  weight,  il^.79, 480,483, 

710,720,721 

To  efUmate  the  weight  of  a  cylinder 

of  it.  ii*4PP 

VaQly  rare  at  the  top.    ii.5  54*5.5  5*  ru 

Its  preflure.  ii*4i  i 

Its  prefliire  how  fuflained  by  animal 

bodies.  \u%6% — 371 

Its  preflure  one  caufe  of  cohefioa  in 

bodies.  i.  3  21— 327 

Its  preflure  made  fenfible.  ii.7 24, 725 

Varies  in  its  weight.        i*292»  ii«377 

Its  height.  i^4jj_455 

Various  alterations  in  it.       ii.424.  n. 

Prcflcs 


I  K  D  £  X  ^  ((8^ 

Preflet  tpoii  tediei  mider  water.    iL    Sslfam  of  (Ulphiir  ^tk  f^t  ^  wine.. 


425-^4x8 

Ezerdfes  a  pfcflure  upwards.  iL44r» 

442 


Mcr 
Of  fulphur  terebindiinatedY  ia  meoi* 
cioat  virtues.  iii.584 

Tbe  figure  of  its  fur&ce.  ii.440    Salfamm  famecb^  what  iii.28^ 

Why  a  moift  one  Isj^ter  dian  a  diy.  Imitated.  rk' 

1.38^    SananaSf  ripen'd  after  they  are  ga- 
The  ufes  of  atmofniieres.      11.401. 0.  thered«  1.54^ 

The  eardi's  atmoTj^ere  compofed  of   Sartadces-tar  carried  into  the  fea.    iiL 
numberlefi  different  kinds  of  efflu-  12 1,  laa 

iii.2d,  ^6    Sarkf  when  beft  gathered  for  tanning. 


^ft* 


Variouf  kinds  of  ialts  in  the  atmo- 
f^here.  iii.atf— aS 

How  to  aCccffcx  the  £ffei^ent  falts  in 


«  I  ill  1 1  iTv  I'  •'* 


for  agues  aw: 
1.14, 4a 
the  atmofphere.  iii.28— 31    Surometers^  how  made.  11*423 

Its  weight  may  determino  the  human        Odd  phenomena  of  them.  ii.4i3, 424 


other  difiempers. 


body  to  health  or  fickneis.    iii.4it 

8oUd  bodies  have  an  atmofphere.    iii. 

128 
J^cms^  what.  i.4oj 

Jl$$raSiM^  infiances  of  it  in  bodies. 

i.38<^.  n. 
The  nature  of  it  ii.7 1 1—7 15 

Its  fliare.  in  the  compofition  of  (alts. 

ii«8<^,  87  n. 

Its  caufe  hinted.  ii.4^  8, 499 

Attrition^  the  power  of  It     1.4911 492, 

497 
Its  efife6t  m  v^KO.    it.  510,  511.  £(  a. 

Avernit  their  fiiCfocative  efiEeds.  111.524 

j^traraiorealis^  a  remarkable  one  in 

Scotland.  iil.^0, 61 

Accounts  of  this  phenomenon,      iii. 

AurtMfulmifumSthowffcpsiXtd*  i.148. 

U.232 
Made  to  go  off  in  vacuo.         ii*  5 19 


Their  theory.  11.424.  a. 

A  water-barometer  in  vacuo^    ii.42  5 
A  mercurial-barometer  in  vacuo*    iu 

49^491 
Filled  with  different  kinds  ofmercury. 

11.492 
Portable  barometers,  how  made.    ii. 

49a— 491 
Ufefot  in  taking  heights.    iu494.  iii* 

4> 
One  composed  of  mercury  and  water. 

.  ^  M    .      "•495*49^ 
A  fiatical  one  delcnbed.     iii.42-— 4  5 

DiBe£lions  relating  to  them;       ili.4$ 

Differences  in  them  from  fituatioiu 

iii.45,4^ 

Subjefl  to  great  variation.         lii.4^ 

Mercury  ftwding  at  an  extraordinary 

height  in  them.  iil.4^ 

Afttdden  rife  and  fudden  fall  of  thero^ 

follow*d  by  violent  ftorms.  iii.48 
Foretel  a  change  of  weather.       ill.49 


Its  medicinal  virtues.  L8f  1 148    Sats^  their  ftru3ure.  il.  1 8^,  1 8  7. 

Made  with  i^irit  of  human  blood.        Alargefpeciesoftkem.  \\.i66 

iii.482    Saubn^  its  Ensfrimum  how  prepared. 

i-75  » 
i^i    SeanSt  the  force  wherewith  they  expand 

4.^4  in  growing.  1,285,  ^^ 

Affitfd  three  kinds  offpirits.     iil.382 


AiTum  fotdbik^  ei^peditioufly  prepared. 
Counterfeited  cheap. 

B. 


Treated  pneumatically,     il^i  ^i^it 
Sears f  a  wnitekind.  1.^72,^73 


Ti^Crfipt  an  odd  e&fi  of  its  found.    Seaver^  hismake  and  conduft     il.i82t 
"  1.48?.  tSz 


.48J 

Salau/linSf  various  changes  of  colour  pro-    Seecb  woodt  its  odour, 
duced  in  their  tinwire..      ii8i,82 
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r»  wliftt  %%t  befi  fits  it  fiv  keying. 

1.131 
PreibrvecL  X\.6i^^6^0'-^^%^  ^44. 
Treated  pneumatically,     ii. 581,  ^^48. 

Wfnr^  frozen.  1.^07 

Preferved.  ii*db^ 

^iS^  their  oeconomy  and  politks*    in 

.  181,  x6a 
Pneumatical  experiments  made  upon 

diem.  ii«595»  55^ 

S^/i[^5  /»  vacuo.  ii.  54^,  547 

SeMtgi,  the  kiiids'of diem.  ii«ftX9 

How  fucceffive  beings  are  be  to  efii  - 

mated.  11.118 

Stlh^  aflEeAedbyaflightmodon.  L478, 

479 


Rave  a  faomy  Mttilirutt  to  cover 
diureyet.  vk.\6% 

How  they  digcft  their4diinent.  im46 

Their  fagacity  in  buildii^  and  pla- 
cing their  nefta.  iniS  } 

Theneflsof  iboie  Utdittled  ftrikoce, 

iiaS} 

Poeumadcal  ezperisiMti  nade  vpoo 
diem.    ii«4^7t4^,  5%4t5a;)  5^4 

— 53«i  54?f594»599 
i/}  widi  orpiment  compounds  a  green. 

ii.^ 
With  other  ingredients  a  diuior  white. 

11*27,  ^8*  n. 

iflmtib^  tum*d  into  a  medidne.      i.  5  9 

AfiCords  a  Uauor  that  expands  with 

theincreaiooftheaoon.  170,  583 


How  they  continue  their  found.  ].494»  Siuem^  orecipiuted.                  iii^.8x 

495  Sitfemefi  producod  by  art,  and  de- 

To  deaden  their  found.               1.494  flroy*d.                            i*540t  541 

Sell-metalj  its  compofidon.      1*148.  iii.  SiViMVS^  in  the  (ea.             iii.ixi,  222 

^  425  Blsckn^t  its  nature  (hewn  by  experi« 

1.489  ments.                             ii.  3  3—42. 

Whether  oppofite  to  whitenefs.    ii.34 


Subjeft  to  crack  in  c 
Bellows  in  vacuo.  ik503>  506 

Senjamiuj  itsdiftiU'd  liquor  variable  fai 
confiftence.  i'i^9 

The  ufe  and  virtuea  of  its  tin&ure. 

}.TIO 

Its  red  tinflure  tum'd  white.        ii.47 
Affords  white  flowers.  ii.Si 

Yields  a  fubftance  more  eafily  con- 
gealed and   thaw'd  than  water. 

1.583 

ffi/i,  a  white  kind.  iii.  108 

Sezoafi  to  difcover  if  it  be  genuine. 

1.58 
Its  cryftals.  ib. 

Inferior  in  virtue  to  the  calculus  bu- 
rn anus.  1.64 
Its  fpecific  gravity.                     ii.;  2  8 
A.  counterfeit  {lone  detefled.     ii.3  29 
JSe^oar-mineralp   its  medicinal  virtue. 

u6o 
How  prepared.  i.  3  84 

!Bile  dimrendy  fecreted  in  difierent  ani- 
mals. ii.i92,  193 


roppoi 
Diftinguifh  d  from  darknefi.  ik 

Black  bodies  refled  fbme  light       /A 
Whether  blacknefs  receives  no  other 
colour.  ii-47,  48 

Whence  in  negroes.  ii.42— -4(( 

Suddenly    produced  and    deftroy'd. 

"•37 — 39 
Not  inconfiftent  with  beauty,      ii.44. 

RocHnshung  with  black madb  wanner 

and  darker.  ii.35 

A  black   body  eafily  made   white. 

if.40 
The  chymical  dodrine  of  blacknefs 
•  examined.  11.49—51 

The  rcquifites  to  it.  ii.  jo.  n. 

Why  it  diffiifes  irfclf  copioufly.       />. 
Why  fire  and  putrefiiftion  render  bo- 
dies black.  ii  50.  n. 
Black  bodies  why    foonefl  heated. 

1.144,  ii.50.  n. 
Black  ribband  exhibits  the  colours  of 
the  rain-bow.  ii.71 


Strcb-liquor  good  in  the  ftone.  i.  5 1 .  iif .    Slacks^  few  of  them  native  in  America. 
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How  preferved, 
Btris^  their  caution  to  avoid  noxious 


lants.d 


1.51 
ious 

»-437 


u-42, 43 
Stachberries  afford  dilerent  colours  ac« 

cording  to  their  degree  of  maturity. 

11.7^ 
An 


INDEX 


An  attempt  to  pitfme  them,   ii.tf'35 

Sladders,  jperviou^  to  water,  i.442,  443 

Pervious  to  fbrne  effluvia,    i.447.  ^^i* 

$16 

Strongly  imbibe  die  moifture  of  the 

air.  11.582,  J83 

Burft  bjr  the  air.  ^^  ii^r;,  480  ' 

Not  pervioui  to  air.        iu69i.  lii.  52^ 

ffteyZf,  v^etabtet  blafted  by  exhalations. 

iiL53J 
Slindneft  cured  by  an  emperical  reme- 
dy. 1,103 
A'perfbn  bom  blind  brought  to  fee. 

i.4 
Caufbdbythepoifbnof  a  fpider.   iii. 

■      547 
Sloodi  the  firft  hint  towards  the  difco- 

very  of  its  circulation.    L11.ii.179, 

180 

Foupd  in  the  nerves.  1,1 7  3 

Gonvey^d^  to  the  bones.  1.448 

GonveyM  to  the  hair.  1449 

Its  colour  owing  to  what  i.29 

Its  expanfion  in  the  air-pump.    iL  540 

Preferved.     iLtf34*  iii*450,45i,  479, 

48P 

The  mtdiciiial    ir!rtues   of  huHian 

blood..  i.(ry 

Its  colour  changed  by  the  air.      iii.84 

Its  chymical  analyns.     iii.2^3,  28<f, 

458—4^0,  A70— 472 
How  (eparable  only  into  phiisgm  and 
Cafut  nfcrtuum.  in:i6f 

Human  blood  a£fi>rds  two  vefy  defe- 
rent oils.  111.278 
A  compound  body.  iii.288 
Heads  Tor  a  natural  hiftory  of  hunun 
blood.  iii*447ji  448 
Its  heat  when  newly  extrava&ied. 

iii.44JB,44P 
Its  inflammability.  ih 

Specific  gravity.  iu.449, 450 

With  what  things  it  coagulates^     iii. 

410,451 

How  afiected  by  adds  and  illaUes. 

••  ■ 
ia45i 

Its  figure  when  frozen.  it. 

Its  phenomena  uponbeing  mixed  with 
various  medicines;    iii.45 1, 4 5 2.  n. 

The  volatile  fait  of  human-blood  he- 
terogeneous. iii«45a 


Its  fait  co6li  water,  and  |rows  hot 

with  ipirit  of  nitre.        111.452,  4J3 

The  figuration  of  its  (alt.   iii45  3, 4  $4 

DifpoStion  to  diflblve  in  water,    iii. 

454*455 
And  to  fireeze  and  be  frozen.!    ii.45  5 

The  oils  of  human  blood,  iii.45  5  >  45(^9 

459 
The  oil  of  human  blood  has  alkaline 

parts.  iii.45^ 

This  oil  turns  red  with  vinous  fpirits* 

iii.45(r,  457 

Its  fixed  fait  refembles  the  common. 

111.457 

Whether  it  contains  an  acid,    iii.45  7* 

n.  iiL474 

Its  Cafftf  mcrtnum.  iii.4  5  7—4^0 
The  proportions  of  its  chemical  prin- 
ciples. iii.458— -4^0 
Obfervations  upon  it^  ferum.  ]il4^o 

—4(^8 
The  proportion  of  the  lerum  to  tho 

red  part»  iii.4<^o,  4^1 

Its  ipecific  gravity.  i\u^6i^  4^2.  &  n. 
Defiderata  in  the  hiflory  of  human 

b^ood'.  1114^1,4(^2.  n. 

The  ferum  of  human  blood  mixed 

with  various  fubilances.      111.4(^2, 

4^8*  n. 
This  (brum  expo(ed  to  the  air.  iii.45  3 
Its  chymical  analvfis.  iii.4^3-— 4^^^ 
Kept  hermetically  (baled  up,  and  a^ 

terwards  diftiU'd.  iii.4d^,  4^7 

Human  blood  kept  hermetically  (bal* 

edup.  iii^.72 

Blood  generates  air  when  fealed  up 

hermetically.  iii.45<^»  47  2 

An  attempt  to  turn  its  ferum  red.    iii. 

4<^7 
How  the  (brum  is  a£G^ed  by  alkalies 

and  acids.  iii.46'7 

How  by  ooi^elation.  lA. 

The  ferum  made  to  (brve  for  invifible 

ink.  iii»4d8 

Heads  for  the  hiftory  of  the  fpirit  of 

'  hunuui  blood.  111.4(^9,470 

.The  (bveral  ways  of  diftilling  human 

blood.  iii.470— 472 

Difibrent  fpirits  of  human  blood  di* 

itill'd  ana  examined,  iii.473— 472 
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Wiitther  a  Tiooiu  or  srhioiit  (pick  be 
obtainable  bdbfe  the  phkgJoL    iii* 

Spirit  of  human  bk)od»  wliat.    iii.47  j 

^0  quantity  of  fpirit  contained  in 

human  blcod .  iii^.  7  5 

Blood  preibn^ed  in  ita  own  ipirit.    iiiV 

47Pf  480 
Made  into  a  tintture.  iii^  80 

The  menftruum  for  dhiwing  the  tin- 
fture  of  human  blood.  m.f6j 

The  e£fefts  of  the  air  upon  it  when 
extravafated.  iii.484>  48^ 

Aher'd  in  its  colour  by  varfous  bo- 
dies. m«48$i  48^ 
It!  colour  how  reftored*  iii^.8^ 
Altered  for  the  better  in  the  vdn«. 

111.491 
An  esJy  remedy  fer  fpitt&ig  and  vo- 
miting of  blood.  u66 
,    Blood,  to  Purify  iu                   iii.tfio 
To  fcibl^  it^  when  Mtrtfafated.  >  iii. 

^10 
Shad-bounds^  their  exquifite  fcent    t. 

414,429,4^0 

Sloodjloneiy  one  like  agate,  that  had  a 

(orprizing  efife6l.  i.492.  iii*5PSt5P4 

Their  virtue.  L445.ii1.575 

A  kind  of  JaQ>er.  iii.575 

Sloo^y-ftuXf  remedies  lor  it.    iii.^08— 

610 
Slow- ftps,  their  fecceapply*dtoUunps. 

i-477 
!BlU0t  ultramarine  counterfeited,    ii.72, 

Vruffiaftf  its  preparation,  ii.72,  73.  n. 
A  fine  one  produced  with  a  folution  of 
verdigreafe  and  oil  of  tartar,   ii.  7  3 
A  bhie  fublimate.  ii.8i 

A  blue  colour  deftroy*d.  ilSp 

Sodyt  what.    11.2 3 5*  iii.2^4, 2^5.  n»  282 

—287 
Hard  to  conceive.  1.203.  ii.210 

Only  a  convention  of  qualities.    L20  7 
The  human  body,  what,    i.^i.  ii.231,. 

2J2.  ill. 5  52,  s6j 
The  body  of  man  akeiable  by  unlike- 
ly means.  1.94,  95 
How  inanimate  bodies  may  aftfer 
ends.-                            ii.i7o«-*i72 
Bodies  may  be  gitaaly  da%uisU    ii. 

232 


•The  changes  wheraof.  Agf  an 
pabto;    ii.232.  H.  23,5;  237, 238.  iiiV 
-  •%64f  1^5*  lU.  282—^87 
What  all  bodies  are.  u*a3f 

Bodies  of  different  weights  fidl  equal- 
ly fwift.  ii.25C 
Bodies  refraft  in  proportioo  to  dieia 
dttfity.              ,  <    iii.254f  %€}.  n. 
Some  bodies  not  i^Mvabla  by  be. 

iii.270, 271, 29^,  297 
The  diftfonco  among  bodies,  iii.282 

^  -287 

Noe  always  the  objeft  of  our  %»£»- 

111.298 

•  Bodies  feemin^y  honiog^woiia»  not 

elementary.  111.304—307 

Great  variety  of  re-compounded,  bo* 

dies.  UL305,  30^,  347»  i^'^ 

The  difference  bei^veen  natund  and 

artificial  bodies.  iik^o^ 

Some  bodiesaSnot,  unlels  aSed  up* 

on.  i.284 

Subtile  bodies  in  the  world.    1.284— 

288 

Bodies  may  acquire  or  lofeji  fitnefs  to 

be  wrought  upon  by  odiers^     1.2  88 

Sdfaskf  what  kind  of  animal.        11^7  l 

Soilif^  prafiifed  in  vacuo,   ii.^48 — tf  5 1 

Sole-armmiac,  ita  medicinal  virtues. 

iiL592 

Sohnian-ftimef  how  prepared  for  mi* 

ning.  Lip, .290 

Its  great  light.  iii  1  ^ 

S^'2ock4Vien/is,  ita  me£dnaf  virtues^ 

ScneSt  are  porous.  i.448»  449 

Imbibe  the  moiffure  of  the  air.  1.449* 

11.383 

ThoTe  of  men  durable.  ii.2;2 

That  of  a  deet^a  heart  fb(t.         f.  34a 

Seruxj  what.  1.242 

The  figure  of  its  cryffiUa.  ..  j*^4^ 

Saurbcn-  nvaPers  alkaline.  iii.  513 

So^dy  ufed  in  the  icariet-dye.       i.i  ^6 

Sovxls^  to  ftreogthen  them  when  wcu. 

iii.tfio 
Sox,  its  fpirits  by  diflillation. .  iii.401 
Srsin^  fioze before dififeAloo;  .  i.^r 
SramfyjCBfj  ways  to  jjud^  of  its  ftrengdi. 

«:33f-7337 
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2r4/^>  bow  maidc 
How  filverM  over  to  lidvantage.  L 1 5 1 

<  yields  an ofieofiye  fcent.  .1*35^5^ 

Its  fpecific  gravity.  ii. )  1 2 

Sraztl'icooJf  various  colours  produced 
with  it.  ^  ii.9^ 

Steady  gives  a  furprising  heat  with,  oil 

of  vitriol.  i.5^9 

The  air  it  zSEatis.  n*i6y 

Preferved.  ik.6^  3 

Affords  a  powerful  menfiruum.   1.34, 

vir- 
tues. .*"'57* 
Sreafis^  to  cure  their  diiorders.    iii.^io> 

611 

Sticks^  made  to  manileft  a  magnetic 

virtue.  i*504 

May  fpoil  by  cold.  i. ^08,^09 

SrionyrooPf  white,  its  external  .virtue. 

i*44a 
Srittlenefi  given  to  bodies  by  tin.    iii. 

428 

SrimRonBi  what  iii.2  73.m 

Sublimed.  iii.ad7».  ^  70>  ^  7  ^ 

Ita  vinegar  or  oil  how  obtained,  iii. 

a.70 
'  Analyfed.  iij.&7K.a. 


I  N  D  £  X  i^ 

ii.ioo    S^fcksbprn^ierries  afiEbvd  dirae  Idndik  of 


pigments.    •  "  '  ■    u^^iT,  79 

Sulimiay  whence  and  how  cured,    i.dp^ 
SurnSy  remedies  for  them*    iiir5^,5ii8« 

Sutler"  sftGfie.  1.49*  50 

Su$ter^  its  manner  of  preparation.  L13} 
Fluid  in  feme  countries.  {.4^7*  iii*404^ 
Whether  its  natural  ftate  be  that  of 
fluidity^or  confiftence.     v^6^  4<^7 
Retaining  the  taiki  of  the  plant  fed 
on  by  the  cow.  ii'^)3*  iti«55o 

Preferved.  11.^4  J 

Smter  of  Antimony ^  what.       j.385.n. 
Diftill'd.  i.4»7 

Precipitated.  1.30^.  iii.io8 

A  flrong  acid.  iii.5  5  7 

StrifUy  united  with  gold.  iii.^o5 

Smterflies  will  procreate  without  their 

heads.  i;28 

To  preferve  them.  •  i.25r 

Treated  pneumatically.     11.5471^01 


f^JUaps^  treated  pneumatically,    ii. 

V .  ^07,  60% 

CaiceleSf.  who.  ii.45 

Obtained  from  antimony  and  oil  of   Calamine^  turns  copper  intb  brafk  ii-tco 

vitriol.  iii.272,  273        Its  virtues  and  Specific  gravit)^   ii.31) 

Obtained  from  oil  of  vitriol  and  oil  cif   Calcination^  what.  i*45*  <^ 

turpentine.  iii-3o^,  393        ILequirestheaffiflance^dieair.  iik 

»7Q 

Renders  bodier black  and  whiter  11.35^ 

Calculi  Immanif  their  virtue,  chymiad 

analyfis^  and-ipedfic  gravity^  i:6/^ 


Difiblublein  oil  of  turpentine,  iii.  31 8 
Abounds  in  acid  fait.  iii.3  70 

Aflbrds  an  alkali.  "i*37i 

Obtained  from  vitriolic  bodies,  iir.393 
A  fait  of  it.  iii«5i4 

Produces  heat  with  iron  and  water. 

iiL530,  53» 

Sruijis^  rehxedies  for  them,     iii.dii, 

*  611 

Brutes^  refemble  men  in  their  internal 

flrudure.  ii.i4^ 

Snhtlts  of  air  m  liquors.     ii.42d^— 429, 

432—434 
Exhibit  die  colours  of  the  rain-bow. 

ii.70,  71 
Of  glaf^  will  fuftain  a  great  preffiire; 

"•371 
Produced  In  animals  tortured  in  the 

air-pump.  '^VkOt^t^ 


Their  fcent  upon  attrition. 
The  menflruum-fbr  them. 


11.328 

Calf^  the  head  of  a  monfbrous  one  pre- 

ferv'd.  u%i 

Gf/^of  gold,  an  eafy  way  to  obtain  it. 

Gilces  in  pfecipftation^  may:  exceed 
the  weight  of  die  metal  diflblved. 

11.20 

That  of  m«fcur)(  variea  widi  diemen- 
ftruum.  ii.47 

Ofmecals,  triiat:  n.398,  399* 

Gaket  have  their,  grains  made  fineoth- 
«  aoA  Jbtger  by  fhfion.    1^380,381 


^4 
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The  ufes  of  its  tongue  ana  gams.  ii. 

187 
Camera  obfcura^  what.     [.£87.  H.2d,3o 
Camfbire  diffipated  and  reftored.   1.209 
DeflroyM  and  rcflored.  1.2  51 

Diflblvcd  in  fpirit  of  wine,  and  reco- 
vered bv  water.         i*5i9«  iii.348 
^Cade  fluid  by  heat  1.312 

Tum'd  to  oil  Iw  ^qua  forth.    1.31a. 

111.348 
Its  different  dSc^9  on  the  body.  1.3  5  7 
.Made  fluid  by  oil  of  vitriol,  and  again 

recovered.  i*339»  544*  ii-234 

■Sublimed.         i.42^.  111.2^7,270,308 
Sublimed  in  vactw.  iL^o  5 

'Very  exhalable.  i.  39  7 

fixed  by  oil  of  vitriol,    i-aja,  385, 

38tf 
Hetains  its  whitenefi,  tho*  expo(ed  to 
the  fire.  ii.40 

Its  fmoke  tinges  glafs  black.  ii.40 
Flames  not  in  vacuo.  ii.  5  2  2 ,  523. 
The  foot  of  it.  iii.2d7 

Long  kept  fluid.  iii«4P4 

Fttfed  hy  an  exhalation.'     1^72  ;,  72^ 
iCanary'ivinCf  a  remedy  for  it.        i.i4^ 
Its  force  upon  rolling  the  containing 
cask.  1.289 

Afibrds  an  acid  fpirit.  iii.  3  8  3 

dancers  cured.  i.  30, 44,  55.  iiu6i  3 

-Cane  will  ftrike  fire.  i.47  2 

Stain'd  like  tortoife-fliell.  i.  1 3  3 

^Capkers^  to  cure.  iiL5i3 

CannoWi  a  large  one  made  of  the  trunk 
of  the  filk- cotton- tree.  i.12 

£antharid€S^  bow  they  aflGsft  the  blad- 
der. 1.38,  410.  111.553,5^4 
■i  I         the  cure  of  that  diforder.    i, 

38.  n. 
May  operate  by  effluvia.  1.444— 44. 7« 

iii.571 

^apillarytubes^   the  rife  of  liquors  in 

them  whence.  ii.448.fl. 

K^afita  mortua    of  bodies,   diflimilar. 

h'i.322,  323 
17ot  to  be  reje^ed  as  ufelefi*  lii.  3  45 
Brought  over  in  diftillatioii.    iii.348, 

.   n     ^  ?7<^»  3771384, 4" 

'Thofe  of  mineral  waters.    iii«  5  r  4— > 

J«7 


Carhmcles  fliine  in  the  datjc    i!i,  1 48-*-*^ 

150 
Carrot'Cocd,  its  medicinal  virtue,  i.  5  2 
Caftration,  a  fubflitute  for  it  in  rams. 

i-47* 
Cafarafis  cured.  L4t  44 

111  couched.  iii*  59  5 

Happily  couched.  111.5^^ 

Catarr%Sf  how  accounted  for.  1.32 

Caterfillars  in  vacuo.  ^-545 

Cathartic^  bodies  made  cathartic  by  a 
change  of  texture.  iii.  5 1 4 

Cattel^  to  cure  difeafes  in  diem.    ii09, 

no 

Cedar ^  its  effluvia  tum*d  to  rofin.    L39R 

Celerity y  its  great  eiBBcacy.      1.472, 47  j 

Cekftial  bodies  not  immutable.       ii.i  1 5 

Their  ufes.  ii.i  51^  157, 160 

Prove  a  divine  being,     ii.i  59, 160.  n. 

i^ 
How.  to  be  argued  about.  11172—- 175 
Their  influence  upon  the  terreftrial; 

iii.34— 3d,  77,8? 

Cellars^  whether  hot  in  winter,  andoold 

in  fummer.  1.57  5,  ^90, 69S — 702^ 

707— 7  n 

Cements^  fer  crack'd  glafles.  ii.41 7 

For  air-pump  earperiments.        iL47  5 

Their  uTe  in  glais-grinding^  cutting  of 

diamonds,  f^c.  i«i34 

One  for  water-pipes.  1.148 

Centrobarrics,  their  uie.  1.12^ 

Cerufii  found  upon  the  (heet-lead  of 

buildings.  iii.95 

Cbalybeates^  their  (eat  of  operadoiu    iii. 

Chance y  what.  ii.i2ft 

Whether  chance  could  make  vege- 
tables and  animals.  ili  dz 
An  imaginary  bein^.           i\,i66i  t6j 
Ci&tff^^i  in  bodies,  wnat.       1.209^  la 
Charcoal^  a  white  kind.  11.49 
May  have  ill  eSk^s  when  ufed  for  fr. 
ring.                                       1.418 
Its  ufe  to  poiifh  brafi  and  copper,   i. 

147 

Cherries^  prelerved.  1.109 

Obtainable  the  fame  year  the  dock  is 

engrafted.  1.172 

Treated pacumatically*    ii»577~579f 

^07 

Cbe^^ 
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OfBeJi^  pre&rved.  ii*^35 

jPfocen,  and  ditfcfBeotly  thawed.  i.^04, 

Obiervations  upon  it  when  grown  rot* 
ten*'  1.251 

Chickens  will  pip  in  the  ^g.  11.4. 70 

From  what  part  of  the  egg  they  pro- 
ceed. i.i^9 
The  procels  of  their  hatching,    i .  1 3 » 

I74,24.7f448 
Chilblains^  cures  for  them.  \A^.  iii.^44 
Cbin^oughy  a  remedy  (or  it.  Hi.  5  7  9 
Cbina^  the  nvmber  of  its  inhabitants. 

iii.534 
Great  frofts  in  feme  parts  of  it.  i.577 

Cbitfa-ivare^  how  made.  iii.423 

How  mended  when  broken.  1.1139114 

Chinefi  haTc  little  feet.  ii.4  5 

Take  the  celeftial  bodies  for  gods. 

ii.ii4 

Cbriftianify  recommended   by  various 

prerogatives.  ii.248 

Itsiwift  prosrefs  foretold.    11.257,258 

Arguments  mr  it.  ii.2  57,258 

Cbymiflry,  a  mechanical  account  of  its 

operations.  1.45, 4^.  n. 

Its  uTe  to  pathology.  1.31 — ;  5 

Its  ufe  to  the  curative  part  of  phyfic. 

i.5  5f&c* 

May  convert  noxious  medicaments  in- 
to wholeibme.  i.59,  ^o 

•Improveablc.  i.tf7,(y8, 70— 7;,  74 — 80 

How  trouble  and  charge  may  be  fa* 
ved  in  it.  i.66 

Productive  of  furpnzing  things.  i.<^8 

—70 

The  vulgar  chymiflry  unfatis£i3ory. 

i.192,193 

The  medicines  it  affords^not  to  be  de- 
pended on.  i.i  5  3 , 1 54 

Its  produQions  may  be  efleetned  na- 
turaf.  i'239i  240 

Hequifite  to  fhew  fbitie  ufes  of  the 

J  arts  of  animals.  ii*i93 

ores  die  forms  t6  bodies,    ii.2  ^6 
Bus  little  known.  li!.294 

Its  principles  what.  iiJ.2^1 

Their  number  uncertaia   111.2^1,294 

—297 
Its  medicines  ihoold  be  fimple.    iii. 

584^588 


The  ambiguity  of  authoirs  in  ft  denfu- 

red.  iii.3[02,  303 

The  ufe  and  abufe  of  the  art.    iii.  3  2 8 

Improves  the  virtues  of  feme  things, 

anddeflroys  thein  in  others,  iii.335 

Cinnabar^  its  compofition.  i.225 

Viewed  in  diflerent  lights.       ii. i ^,  n. 

Native,  the  ore  of  mercury.    iii.i38» 

May  afford  fulphur.  iii-394 

A  fecret  in  medicine.  Hi. 59 1 

Cinnabar  of  antimmy^  railed  before  tbo. 
butter.  it  1 57 

Cinnamon  proving  purgatife.  1.94 

Robb'd  of  its  oil  in  the  Indies.     1.153 

Cinnamon-drink.  iii.dr4 

Circles^  a  llrange  property  of  them.    ii. 

Civet^  what.  i  548 

Clay^  a  volatile  fait  from  if.    iii.  142,14} 

Ctock'Waking^  a  defe6l  in  it.  i.  1 3^ 

Chuds^  their  colour  whence.        ii.24.  n. 

Black  and  white  ones  in  the  antartic- 

hemifphere.  2.295 

The  Magellanic  cloxiAn.  1.295 

May  refteft  light  as  ftrongly  as  the 

moon.  Unit  6 

Difcoverable  by  the  hygrofcope.    ii. 

380 
To  what  height  they  may  afceod.    ii. 

454,455-  "5.25 

Pafled  thro'  in  defcending  from  the 

Jlfs.  iii.59 

Rife  and  fall  as  the  weather  alters. 

iH.73 
Clover-feed^  why  fbmetimes  unfhiitiu]. 

i.153 
Ckves^  their  growth  and  chknge  of  co- 
lour. 21.4^ 
Robb*d  of  their  oil  in  thclndies.  i.i  53 
The  quantity  they  exhale.           U41  % 
COi^ulationy  ftodvLcedbi&uiis.  iii*  5  5  8^ 

559 
Inftances  of  it.  iii.  130— 103 

Coal,  yields  an  oil  by  diflillatidn.  ili.143 

Will  not  calcine  inaclefe  veflel.iii.270 

Tlie  finoke  of  a  particular  kind  wbi* 

teps  linen.  ii.45^ 

Cothined^  toheighteo  its  colour,  ii.74 
Vnriottscolmmprod^jcef^  with  it  ii.92 

Coco^t* 


m 
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CocM'tirees^  their  juico  turns  foddenly 

(bun  i«8  8 

At  the  bottom  of  the  fea.  iji.248»  249 

CoSion  of  humovLTBf  what  ii.131 

What  in  urine.  ii-i?' 

Qjlfee  proving  emetic  i*95  « 

Colfefiony  whence.    1.321.  n«  i.^4^.  n.  iii- 

2po,  2^1 
CW^  to  examine  if  it  be  genuine,  ii.37  'u 

—374 

To  take  off  its  image.         i.i  50, 1 5 » 

i^olcotbar^  itsfolvents.  i.53^ 

^  Medicinal,  and  reducible  to  copper, 

filver,  andrgold.  iii«323,  4^^ 

Sublimed.  i.;74 

Cold^ ;  may  fometimes  perform  the  office 

of  heat.  Li  44 

f  Has  a  precipitating  power.i. 522.  iii.^o 

Diftoverable  by  the  fcent.  1.42^ 

Its  caufe  mechanical         i. 5  3o-*-5  5  9 

Mechanically  producible,    i.  301 ,  302. 

iii.477,47« 
To  produce  a  peax  degree  of  it  at  any 

time.  1.5  50 — 553 

Cold  diflolutioDs  and  fermentations. 

i.j53.n.  7x9—1^ 
^Produced  by  a  mixture  of  warm  bo- 
dies. i.553 
Potential  cbtdnefsy  what  and  whence. 

i-5  55—557 
Heads  for  an  experimental  hi  dory  of 

cold.  i-57  3>574 

Hard  to  be  rightly  informed  of  cold. 

,      n^  i.f74— 578,  579—584 

AH  bodies  fulceptible  of  it.         i.  5SS 

'  The  degrees  ofcold  in  feveral  bodies. 

1.598 — 601 
The  tendency  or  diredion ofcold.    i. 

dor,  6ei 

The  prefervation  and  deflru6lion  of 

boaies  by  cold.  1.^05 — 6 1  o 

Affe3s  the  hardeft  bodies.  1^96^  66S 

May  expand  or  condenfe  liquors,    i. 

^10 — 61^ 
Does  not  condenfe  water  .in  freezing 
it.  ^1.25-2 

The  force  wherewith  .it  expands  li- 
quors.  1.^20 — 61^ 

Hinders  the  produflion  of  air  in  bo- 
dies. ii-57« 
Its  power  to  cosppccfi  air.    i.d2d— 

^aj^.4ljj3 


Its  iphere  of  a£Ui4ty.         i.^29«— tfj  t 
The  di&roat  mediums  thio*  which  it 
may  be  diSuied.  1.631— <(33 

Convey'd  dub'  a  vacttunL  1.^32 

Ads  thro'  a  hot  medium.  i.6iz 

Afieds  oil  and  wattr  di£S»ontly.    L 

63^ 
'  Whence  its  apparent  eSeAs.    i«7239 

724 
Its  eSEsSts  may  fubfift  without  effid* 

ents.  1.63  8»  839 

Whether  pofitive  or  privative.     1.640^ 

^7f7^P— 730 
Its  caule  inquired  into.        1.640—^50 

May  hinder  the  fun's  influaice  on^ 

air.  i.655 

Inftances  of  its  fuddea  operations  on 

die  air.  u6^  5, 6^6 

Clearr  the  atm^fphere*    1.6^6^  657. 

iu.6b 

Coldnefiin  the  air  not  praportioiied  to 

the  climate.  ^•^il — 660 

How  propagated  by  winds.  *    1.^62-^ 

665 
Strange  efleds  of  it. 
Itscffeft  on  fire. 
'  on  the  air. 

ontheeardi. 


on  water, 
on  animals. 


i.W5— d73 

L665, 666 

L666^  66y 

u66y^  668.  iii. 

a34 
L668 

1.668— 675 


on  the  odours  of  bodies,  j.677, 

678 

on  fermentation.  1.6?  8,67  9 
— ^— -  on  liquors.  iii.  280, 281 

How  animals  are  kill'd  by  it    i.670 


Whether  it  may  change  aainouils  white. 

i67i-— tf73«  iii*64 
Evaporates  liquors  laft.  i.677.n. 

Separations  attempted  by  means  of  it. 

i.67P.68o. 

Producible  by  a  mixture  of  mineral 

bodies.  iii^ap 

Extremes  -of  cold  and  heat  fuSer^ 

without  prejudice.  4.684 

'Enquiries  to  be   made  about  it  in 

northern  r^ons,  iii-i3«  i4t  57 
Effeas  of  it  in  mdfoh't  bay.  iii.52 
Violent  effisds  of  it.  iii.56 

How  ilJdkaa  SBCtais.         iii*59, 62 

CoU- 


w  *• 
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CddnefSy  a  fymptom  in  fome  diftcmpcrs. 

i.713 
Whereon    the  perception   of  it   de- 
pend.-?. i'7i3>  719,710 
Whether  produced  by  the  breath  in 
expiration.  i'7 14 — 7  ^  ^ 
Colds^  eafily  caught  in  tender  conftitu- 
tions.  ii.35 
Remedies  for  them.           iii.514,  61 5 
May  happen  from  alterations  in  the 
air.                                         iii.530 
Colic^  to  cure.  i.8(^,92, 93,  iii.dij — 61% 
Colophony^  how  made.                    i.281 
Kept  fluid  by  fpirit  of  wine.        i.507 
Eleftrical.                                    1.510 
Colour i/b^  what.                              i.113 
ColourSy  mechanically  producible.  1.2 7 3» 

299 
Diflinguifhable  by  the  eye   in  the 
dark.  i.429 

Difcoverable  by  the  fmell.  ii.ii 

What.  ii.2.  6c  n. 

A  diverfity  therein,  what  it  fignifies. 

ii.i,2 
Apparent,  what.  ii.2 

Give  the  principal  rule  in  extracting 
tjn£hires.  ii.2 

The  fign  of  ripenefs  in  fruit.         ii.3 
Denote  a  diflerence  in  texture.       it. 
Whether  they  depend  on  the  furfaces 
of  Dodies.  ii.5 — 14 

Whether  in  the  objed.     ii.3.  &  a  23 

—27 
Proceeding  from  internal  caufes.    ii* 

3—5 
A  prognoftic  of  the  plague,  C^(?.     ii.3 
An  unufual  appearance  of  them,  from 
a  difbrder  in  the  organ.         ii.3, 4* 
When  the  fame.  ii.3.  ^* 

Produced  by  preffure.  ii.5.  "•  4- 

Offenfive  and  pleaiing.  ii.4 

Whereon  they  depend,    i.  2  5  2.  ii.  5 .  n. 

i6>  n. 
Whence  in  all  natural  bodies.       ii. 

104.  n« 
Various  In  the  fame  fubjed.   ii.  1,8,9, 

24.  27.  n.  59—^3 
Vary  with  motion,  fituation,  C^(;.    ii. 

m..  /•      r  ,  .  P>*'^»3o,  55>  ^4 

Thole  of  the  rain-bow  in  cryftal  and 

a  touch-ftone,  ii.^ 

vot-  m. 


In  very  thin  fubftances.   iiyc,  71,  rc4 
Diftinguifh'd  by  a  blind  man.ii.  i  o — 1 3 
Their  relation  as  objcfls  of  fight  and 
touch.  ii.ti.n. 

Whence  permanent  in  natural  bodies. 

ii.13 — i5«n.  ip,  21 
Suddenly  alterable,  i.520.  ii.14. — 20 
Inilantly  generated  and  dedroyM.    ii. 

83,84 
Produced   in   limpid  liquors,      ii.83 

— 8(^ 

Different  ones  produced  by  a  colour- 

lefs  ingredient.  ii.88 — 91 

X^hanges  of  them  produced  by  water. 

ii.14, 24. 1^*9^ 
Whence  changed  in  liquids.    ii.24*n. 
Whether  objeds  are  coloured  in  the 
dark.  ii.20 

Emphatical,  whether  real  or  imagi- 
nary. ii.2  3— 27 
Emphatical  will  compound.  ii.2  7 
Varied  by  changing  the  ^periry  of 
bodies.  11.20 
Varied  by  acids  and  alkalies,  ii.^3,  <^4i 

71— 75,82 
Why  varied  by  the  fame  acid.  ii.8o 
As  real  as  echoes  or  founds.  ii.24 

Of  men,  vary  with  the  climate,    ii.42 

— 45,  iii-H 

The  colour  of  the  hand  deep  under 

water.  ii.r5.  n. 

Appearing  various  in  oils,  ^c,  ii.  18,71 

Red,  blue,  and  green  compofe  a  dun. 

ii.27.  n.  28.  n. 
Depend  not  on  fubftantial  forms,  ii.49 
Many  changes  of  colour  from  one  in- 
gredient. ii.yi — 54 
Gnnpounded.  ii«55-  5^,  6^5—^7 
Made  to  vanifh  by  light.  ii.  J7,  58 
On  paper  viewed    by    candle-light. 

The  fimple  and  primary  but  few.    ii, 

6^y  104.  n. 

The  number  of  their  combinations 

great.  ii.5  5, 92 

Ot  vapours  from  limpid  liquors,    ii. 

Their  mechanical  ufe,  whereon  ft  de- 
pends. 11-69 
Con^municated  largely,  in  proportion 
to  the  tinging  ingredient.        ii.74 

UttUH  -    ^  •      .  Whence 

J. .        '  ^^        ^   •   ■  ^ 
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Whence  changed  in  digedion,  i^c,    ii. 

77>  94,9  5 
Apt  to  degenerate.  ii.79 

Changed  and  introduced  by  the  air. 

ii.79.  iii.d4, 55 — (^8,84 

Afforded  by  the  fumes  of  various  bo- 
dies. ii.8o,  8r 

Produced  by  a  particular  arrangement 
of  parts.  ii.9a 

Various  ones  produced  in  different 
parts  of  the  lame  liquor,  ii.92 — 94 

How  they  depend  on  hght  and  /hade. 

ii.92 

Not  modifications,  but  original   pro- 

S^rties  in  light.  ii.i04.  n. 

e  receiver  of  the  air-pump.  ii.  5 1 1 
Adventitious  in  gems,  iii.roj — 1 10 
How  obferv*d  to  bed  advantage,    iii. 

507, 508 

Comet Sy  are  above  the  moon.  ii.  1 1 5,  252 

Their  ufc.  "*    ii«i73«  n.  iii- 7  7.  n. 

Why  they  move  not  in  the  Ziodiac. 

ii.i95.  °' 
Comfafiy  the  fea-comnals.      ii.i  3  5, 1 3(^ 
Made  to  point  foutb,  and  weft  by  a 
thundcr-ftorm.  iii-33 

Cow fojit  1077^  may  difcover  the  ingredi< 
ents  of  bodies.  iii'424 

May  be  greatly  varied  with  few  in- 
gredients, iii. 2(^5,  z66 
Cojidcnfation  explained.  11.666^  703 
The  proportion  obferved  in  that  of 
the  air.                            ii.570 — (^72 
Whence  in  liquors.  i.684,  ^^85 
The   condenfation  of  liquors  by  the 
cold  of  England,            1. 5  ^^ — 6'oi 
A  Condtvjer  defcribM.  "•  5  5 8, 5  5 9 
Congelation^  how  it  affe£ls  {om^  fluids. 

i.i58,  395,  39(r 
The  great  force  of  it.  i.478.  ii.459 
Whence  it  may  proceed.  i-  5  5  9-  n. 

Artificial,  how  praSicable  with  vari- 
ous fubftances.  i.  588 — 592 
A  natural  kind  produced,  like  the  ar- 
tificial. i.592.  n. 
Expands  liquors.  i.6'10 — 6\  3 
A  new  method  to  eflimate  its  force. 

\%6z6 — (^29 
Conic-SeSiionSy  the  notion  of  them  in- 
adequate. ii.223 
Confiftence^  whence  its  difference  in  bo- 
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ConJbmpionSy  to  cure. 


1,85,  99'  1*1- 

49i,4p2>  6iS 

Contagion^  by  effluvia.  1.43  7 

ContufionSy  to  take  away  the  difcoloura- 

tions  of  them.  i*44-2 

ConvulfionSy  whence  to  be  accounted  for. 

i  1.4^*2 

To  cure.  iii.5i8,  ^J^ip 

Copper y  made  white  like  filvcr.  i.2  5  3»2dz 

Diftill'd  with  fublimatc.     i.2  52 — 2  5  5 

Made    inflammable  and  exhalablc. 

1.253.  iii.395»39^»  544 
Altcr'd  in  colour  and  texture  by  ful- 

phur.  i*454 

Yields  fcales  in  cooling.  i.28p>  488 
To  cafe  iron  with  it.  i .  5  22 

How  precipitated.  ib. 

Diffolv'd  by  boiling.  i.528 

Ditlblves  in  oil  and  milk.  i-532 

Differently  diffolv'd  b^  different  men- 

flniums.  1  4581  537.  ii.97 

Diffolv'd  in  fpirit  of  human  blood. 

iii.478 
Some  that  afifbrded  ffold  andfilver.i.  1 5  7 
A  fubtile  divifi(Mi  of  a  grain  of  it.    i. 

408,  4:>9,  4»  3 
Diflblves  in  fpirit  of  fait,  but  preci- 
pitates not  by   an  urinous   ipirit. 

i.521 

Melts  white  with  tin.  •       ii.48 

'  Yields  a  blackilh  calx.  ii.9  5 

Its  calx  tirges  glafs  green  and  blue. 

ii.98 
Affords  a  blue  fublimate.  ii.07 

Made  to  give  only  a  green  fblution. 

ii.97 
Made  to refemble gold,  i.454.  li.ioo 
How  turn'd  to  brals.  ii.  1 00 

Diffolv'd  in  Aqua  fort  is*  ii.  i  o  r 

Impregnated  with  the  flame  of  ful- 
phur.  ii.  5  88 

Gains  in  weight  fi-om  the  fire.   ii.^Spt 

39i>  593 
Lofes  of  its  weight  in  cooling,     ii.45  2 

Mix'd  with  tin,  augments  ike  fpecific 

gravity  of  the  whole.  ii.492 

Treated  pneumatically.  ii.d24 

Its  proper  fblvent.  iii.4  32,433 

Eahly  obtain'd  from  vitriol.       iii.272 

Its  mercury  and  fulphur  green.    11.97. 

iii.2^7i  a^8,  399 
Gained 


INDEX. 


Gain'd  from  the  caput  mortuum  of 

fulphur.  ui.34(^ 

Made  to  yield  a  tran{parent  liquor. 

iii.5op 
May  be  raifed  in  diflillation.  iii.549 
Produ3ive  of  excellent  remedies,   iii* 

Coraly  how  it  a3s  in  the  body.       i.ioi 
A  foft  fea-plant.       1.244,  340.  fS  lu 

;4i.  iii.248 

A  folution  of  it  coagulated.         1.345 

Red,  its  fpecific  gravity.  ii-  5  2  7 

FaAitious  coral.  ii.329^ 

With  vinegar  in  vacuo.       ii.47  2, 47  3* 

Carried  over  in  diftillation.       iii.348 

Ccri  ander-feed^liow  corrcAcd.  1.141, 142 

Cork^  view'd  thro' a  microfcope.        ii.6 

Corn^  made  to  profper  in  an  extraordi* 

nary  manner.  i.107, 1 1  o 

Corns,  to  cure.  iii.di  9,^20 

CorreRors  in  medicine,  the  fecret  of 

them.  iii.585 

Corrofibilityy  what.  i.534 

Its  theory.  1.303, 304,  534»  535 

■  confirmed  by  experiments. 

i-535— 537 
Corrofivenefty  what.  \.^%6 

Its  theory.  1.525,  527 

-— —  confirm*d  by  experiments. 

i.  527 —534 
Deftroy 'd  in  liquors.  i«  5  30,  531 

CorropveSy  their  ufe  in  preparing  medi- 
cines. 1-303,  304 
Corruption^  what.                  i.209— 2 1 2 
££k3s  of  it  in  fugar,  plaiflers,  un- 
guents, iSc  iii.58 
Cofinicalftijpicions*               i.290 — 1^6 
Oofiivenefs  to  remedy.                   iii.dio 
CMtghSi  an  uncommon  caufe  of  one  found 
upon  difledion.  1*447 
Remedies  for  them.                1.94,  ^^ 
Cow-heely  its  bones  boil'd  tender.   iu6^t 
Crahs-eyeSj  what,  and  where  generated. 

i.32,  lyo.  iS  n. 

To  find  their  peculiar  nature.        i.  57 

Their  ufe  to  the  creature.       i.  1 7  o.  n. 

Cramps  to  cure.  iii.573,(r2i 

Cra'W'fiJby  obfervations  upon  the  lofs  and 

renewal  of  their  claws.    1.29.  (^  n. 

Petrified  in  an  inftant.  i.24»5 

Anatomical  obfervations    oo    then* 

i.170 


Included /;;^^c»<?.  ii.533,  554 

Cream^  preferv'd.  ".^^34 

Creation^  what.  ii.222 

That  of  the  world,  i.ro.n.  18.  ii.iii. 

^^h  i34>  147— 149,  170,171. 

iii.2(^3,254 
The  defigns  of  it.  i.p,  i  o 

Crifes,  what.     ^  ii.129 

How  perform *d.  ii.  1 29—- 1 3  ^ 

Mofttrequent  in  acute  difeafes.  ii.129 
Procurable  by  the  mechanifm  of  the 
body.  ii.129, 130 

Happening  after  death.  ii.i  30 

Some  falutary,   others  prejudicial,   or 
mortal.  ii^j  30 

Two  methods  of  them.  ib. 

Pcrfeft,  and  imperfeA.  i^. 

Seldom  perfed.  iB. 

The  conditions  of  a  perfeft  crifis-  ib. 
May  prove  difeafes.  ii.  1 3 1 

Sometimes  ftrangely  made.  ii. 1 3  r ,r  3 2 
Periodical  ones.  ii.i 32 

Artificial  crifes.  ih. 

Happen  femetimes  by  the  interven- 
tion of  {piritual  beings.  ii*  1 3  3 
Crocus  martiSy  how  prepared  to  advan- 
tage.                              i.i34, 371 
Whether  diflblvable  in  fpirit  of  fait, 
oroil  of  vitriol.  l^^^ 
Crocus  metallorumy  how  made.    Hi.  5 7 7 
Lofes  little  in  communicating  its  eme- 
tic virtue,    i.  102, 411,412.  iii-551, 

^557 
Crucibles^  porous  and  pervious  to  fome 

bodies*  i-45^ 

Vitrified  bv  the  fire.  iii.280 

Cryfialy  elearical,  and  hard  to  calcine. 

i'399»  515 
Will  ftrike  fire.  i.475 

Tum'd   from  tranfparent   to  white* 

1^1 1 7»  33 
Of  the  rock,  its  fpecific  gravity,  ii.3 1 5 

Itshardnefs.  iii.119 

Its  growth.         iii.ior — 103.122, 127 

Tinged  of  a  fine  red.  iii.  105 

Of  other  colours.        1.454.111.109,110 

One  part  of  a  piece  green,  and  the 

other  colourlefs.  iii.109 

Water  contain'd  in  a  piece.  iii. no 
Made  a  ftandard  for  the  weight  of 

gems.  iii.119 

U  u  u  u  a  Crjf* 
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CryflMZfatiou^  whence.  i.45.  n. 

The  phenomena  of  it.      i.241 — 243, 

160 
Accounted  for.  1-243,  244.  n. 

The  manner  of  it.  iii.133, 134 

CryJlalSy  their  figures  in   various  faline 
bodies.  i.24r — 245,  425,425 

Of  iilver,  geometrically  figured.iii.i  14 
Their  formation  render'd  vifible.  iii. 

Made  infipid.  1.53^, 540 

Cugoliy  yield  a  ftrong  fcent.  i.3p9>  494 
Cupellation  of  filver.  iii. 2 90 

CufelSy  gain  in  weight  by  ignition,  ii.390 
OupfingglaJJes^  their  phenomena  ex- 
plain'dT  ii.502,  503 

May  raifea  great  weight.  ii.502,5C3 
Curves  defcribed  by  compound  motions. 

i.189 

Ct/Jlomy  the  power  of  it.  ii.3<^9 

Curs,  to  take  ofiT  their  impreffion.    ui  35. 

Cyder y  improved.  i.i 1 5 , 1 1(^ 

May  permeate  ftone-bottles.       i.452 

Made  to  {mell  of  garlic  by  muftard- 

feed.  i.242 


D. 


DAucuS'feedy  gives  the  tafte  of  lem- 
mon  peel  to  ale.  i*542 

^Damp  in  mines,  regular  and  irrej^ular. 

iii.531 
To  recover  perfonsdiforder'dby  them. 

iii.49 
2)ead  bodies  preferved.  i.do 5,  dio 

fDead'tnan's  handy  its  medicinal  virtue. 

\.U 
2)eafnefSy  remedies  for  it.     iii  (^42,  643 
tDearby  unjuftjy  efteemed  a  pofitive  be- 
ing. ii.ro8 
7)cclinaPio7i  of  the  needle,  firft  obferv'd. 

ObTerved  at  various  places.  i.294 

2)eery   how  long    their  fcent  will  lie. 

i-4i4,4a9»43o 
White  ones.  1.^72 

iDemonflratiom,  in  geometry  regard  not 
objc6lions.  ii.22(^,  227 

2)enjity  of  the  planets.  ii.  1 60.  n. 

Xentifric2S.  i\\.666—66% 

2)eS'CartSt  his  notion  of  the  effence  of 
body.  il.158 


His  notion  of  final  caufes.  11.15  2—1 5  9 
His  philofophy  not  phyfically  proved. 

ii  15^ 

No  Atheift.  ii.i  58,  1 59 

2)€vily  painted  white.  ii.44 

^ew,  gives  a  ruft  to  metals.  111.31 

^iabeteSy  remedies  for  it,    i.8i.  iii.5  73, 

DiamondSy  what.  iii.2<^5.  n. 

£le3rical.     i. 399,  402.    iii.125,  ii6y 

H7 
Excited  by  firiftion.      i.40  r ,  49  ; ,  45>4 

Made  to  fhine  in  the  dark.    1.494. 

iii.i55.S?  n.  \is 
Generated  fucceffively.  \.^6z.  iii  338 
Their  weight  and  hardnefs.  1.4  51 

A  proof  of  their  hardneis.        iii.  1 44 
Thofe  of  the  old  rock  the  hardeft. 

iii.145 
Kot  equally  hard.  1.4^2, 4^9 

Dif&rin  weight.  iii.iir,  145 

Heavierthancryftal.  iii.iii 

Their  fpecific  gravity.  ill.  145 

Uied  for  emery.  i.  1 3  5 

An  inteftine  motion  in  therr  parts. 

i.4d2,4<?3,492 
Odd  phenomena  of  them.  i.4<^2, 4^3 
A  cloudy  one  made  clear.  i  .4^2 

Will  ftrike  fire.  i.473 

Will  crack  fpontaneoufly.  i  492 

Todifcover  whether  they  be  genuine. 
i.*5i3,^i4.  iii.ior,  155,  I56.n. 

I  72.  n. 
Their  figure,  iii.ior,  118,  145 — 147 
(jCorniJb)  their  figure,     iii.ior,  117, 

118 
Ajgrainin  them.  iii. 104, 146^,  147 
Otvarious  colours,      ii.223.  iii.icS, 

i\6y  147- 
Clouded.  iii.  II  I,  120 

Mines  of  them.  iij.i  1 2 

The  foil  afifefts  their  water.       iii.i  i  z 
Were  once  fluid.  iii.  125 

Maintain  commerce.  iii .  1 44 

Pulverable  in  a  mortar.  iii.  1 45 

Attrafted  by  the  load-ftone.       iii.  147 
An  account  of  one  that  was  remar- 
«        kably  luminous.  iii.i  52 — 1 5  5 

Diaphragaty  itsufe.  11.4(^3,454 

DiarrheaSy  remedies  for  them.     iii. 5 So 
fUlgeJlion^  the  rationale  of  it.       i.4<j-.  n. 

Diffe- 
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Differently  perform^  in  different  crca-  Women-divers,  how  known  from  other 

tures.                              i.29.  ii.i8(^  women.                                  ii*354 

How  performed  in  animals    1.30(^,307  tDivingy  how  praSifed  at  fea.    i.iiSSS? 

2)igeJforSy   boiling   praftifed   in  them.  n.  130 

ii.^50,  ^51  The  defeft  in  the  art.        i.130, 13^ 

iDiffing-needle^  its  phenomena  uncer-  Engines  for  it.      ^        ii.4^8,  470,  471 

tain.                                         U126  The  ufe  of  fponges  in  diving,    ii.471 

Applied  to    difcover  the  longitude.  How  todivefecurely  ina  ftorm.    iii. 

[i.i2(J.  n.  24(J 

iDifeafes,  from  imagination.              i.po  7)ivifibtlity  of  matter,  inftancesof  it  to 

Curable  by  medicines  apparently  op-  a  furprizing  degree.    iii.ip7— '200, 

pofite  to  them.       i.90,  9^.  iii. 572  47^,  477,  515 — 517 

Apparently  contrary  ones,  may    have  2teg5,  their  fagacity  and  exquifite  fcent. 

the  fame  cures.                 1.103,104  1*414 

Many  phenomena  of  them  illuftrated.  fDog-^uoood^  its  ufe  infifhing.             i.ijy 

11*141  iDondoSy  who.                                  ii.4^ 

Hereditary,    their  long  continuance.  2)Mg/b,  the  air  it  affords.         11.5(^8,5^9 

ii.144,  145  2)rebell^  his  engine  for  failing  under  wa- 

Some  imputed  to  witchcraft,     ii.144,  ter.                                         ii.4(^8 

147  fDrinky   an  inftance  of  one   who  ufcd 

•  New  ones,  what.                       iii. 542  little.                                       1.30^ 

■                   whence  they  proceed,     i.  Froze  in  cellars.                        *  i.700 

294.  iii.  542 — 544  How  prcferved  in  2Jf/^<^.                 ib. 

How  caufed  by  remedies    ufed  for  DrofJIfy   the  nature  of  the  fluid  that 

their  cure.                            iii«555  caufes  it.                                   i.35 

Their  caufes.                      iii.558,559  In  goats  how  cured.                        i.87 

Upon  whi^t  they  principally  depend.  Remedies  for  it.      i.p8.  iii.^07,  ^21, 

iii.  5(^5  6zz 

Curable  by  various  mechanical  alte-  2)rowning^  compared  with  the  want  of 

rations  in  the  body.     \\\.^/^6 — ^00  air.                                  ii»535>  53^ 

2)iffblution^  whence.                    u^6.n.  2>n/g5,  greatly  adulterated.            1.155 

Depends  upon  mechanical  principles.  2)ucks  in  vacuo.                     ii.f27,'f28 

i.531  Drown*d.                             ii-55^>53> 

Different  kinds  of  it.                   i.  5  9  3  iDung  of  a  ftone-horfe,  its  medicinal  vir- 

2)iftancc5y  taken  by  founds.             i.138  tues.  .                                       1.(^4 

2>iJlillano7tj  the  rationale  of  it.     i.4(j,  !Dyingy  how  improveable.        ii.74 — 77 

38^.  n.  iii.278  Whether  blacks  will  dye  a  lighter  co* 

Performable  by  the  fun's  heat,  and  lour.                                         ii.48 

that  of  horfe-dong*                    1.71  Clorii  firil  dyed  blue,  bow  tum'd  yd- 

How  praftifed /« w<i^w.    11-5(^4,5^5,  low.                                           iU8                     I 

:  ^48^549  StyJhtterieSt  remedies  for  them.    i.92. 

Leaves  the  colours  of  the  ingredients  111.58©,  585,  58(J 

behind.  ii.8i 

Compounds  bodies  a-new.      iii.35(J—  E.                                                 • 

3<^3 

2>/}?///W /i^or^,  why  turbid. .       ii.298  T^Jrth^  an  account    of  its  creation 

2)/fifr5,  why  commonly  unhurt  in  deep  ^                                                 Lro.  m 

waters.      ii,29o,  354.  &fn.  355—  Its  circumference.            irio,  ii.£^n. 

359  Relative  magnitude.       i.ii.^n.  ii. 

How  long  they  will  remain  under  wa-  z66^ 

ten                                ii.470,471  Its  motion.                ii-i^59  ii^>  ^^7 
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1  N  D  E  X 


Affords  light  to  the  mcpn.  ii.ii<^ 
Earth  railed  into  the  air.  i-434 

The  earth  a  magnet.  iipo.  iii.524 
]AaT  communicate  with  the  celeftial 

bodies.  i.zpi — 29^ 

Slow  changes  in  its  body.  i.2pz 

Whether  cold  or  hot.  i.d42»  543 

Whether  the  fame  with  a/hes.  ii«2  30 
A  red  earth  containing  metals  and 

gems.  ii.324 

Dug  firom  under  a  pigeon-houfe,  di- 

ftillU  i.iod 

Medicinal  earths  to  be  enquired  after, 

J.  58, 59 

How  to  be  obfervedf  towards  giving 

the  natural  hiftory  of  a  country. 

Contains  various  unknown  bodies  in  its 

bowels.  iii»7^,  89,  237 

Its  body  increafes.  iii-??*  n. 

Di£&rent  regions   below  its  fur&ce. 

iii.2  32—240 

The  temperature  of  its  regions,    iii. 

23;,  234.  234 — 23J^.  i%6 — 240 

7hes  in  the  bowels  of  the  earth,    iii. 

^l6 — 258 
Earth,  the  principle.  iii.3CO 

Why  ib  efleemed.  iii.41 8,  43  <^ 

Heterogeneous.  iii.41 8 

Producible.  iii.41 7 — ^422 

Obtained  from  fpirit  of  wine,     iii.42 1 

■  from  nitre.  ib> 

■  from  fait  of  tartar,    iii.  3  74, 

375f4ai 
ITo  natural  earth  elementary,    iii.  42 1 , 

Earth  that  a£Fordcd  an  urinous  fpirit. 

iii.9(i8,429.  523 
A  white  kind  containing  lead^ore.  iii. 

5od 

Difference  in  feveral  parts  of  the  earth 

as  to  fertility  and  healthinefs.     iii. 

522—525 

May  yield  ciGuvia  undifcoverablc  by 

fenfe.  iii.  5  24 

Eartben-veffels^  their  porol^y.       1.4  5  z 

Ea'th-qualces,  whence,  i.479.  iii.213.ni 

Their  great  extent.  i«479 

Turning  wine  fpur.  i.88 

Ebullition,  no  argument  of  heat,    i  •  5  5  4, 

55  5-  iii-43<^ 
Of  liquors  in  vacua*  i^473>  474 


Not  always  the  e£fea  of  alkali  and 
acid.  iji.432.  n.  431^ 

Echoes^  their  ufe  atfea.  1.138 

EcUpfes,  their  caufe.  i.i  88 

Efteemed  fupematural .  ii.  1 1 7 

Ee^,  their  fldE  i/i  vacuo.  u.541 

Vinegar-eels  in  vacuo.  u.6oz 

Their  chymical  axiaiy^Si.    iii.  285,28^ 
Effervejtcncef  not  owing  to  alkali  and 
acid.  iu.432, 433,43d 

Fffiuvta^  proceed  firMn  all  fores  of  bo- 
dies. MP  7— 399 
Odoriferous  bodies  rn^y  go  on  in  them. 

1.398 
Their  gireat  fubtility  .1.404 — ^41^,545 
Their  effects  on  bodies.    i.4io»4ii, 

47^ 
Of  the  earth.  i.411.  iii.7<^ 

Copious  effluvia  may  fcarce  leflen  the 

weight  of  bodies.  1.411 

Of  animals,    how  they  a&A  d^^ 

.  ^•4'4 

Their  great  power  and  efficacy,    i. 

416—425 
How  they  may  aft  on  bodies.    1.41  (r» 

4»7 
Some  very  fubtile  and  penetrating. 

i.418 
Thofe  of  fome  minerals  dangerous. 

i.418 
May  aft  as  folid  bodies.  i.422.  n. 

Their  determinate  nature.      L425 — 

438 
May  retain  the  nature  of  the  emitting 

body.  i.425 — 4,29 

May  ali:e£l  the  touch.  1.428,429 

Some  afieA  not  man,  but  other  crea- 
tures. i-429, 430 
Iffuuig  powerfully  fixxmadry,  firm, 
and  cold  body.  1^30 
Copiottfly  emitted  fiomconfiflenr  bo- 
dies.                                     lii-5  55 
Their  coalitions  and  refulting  changes. 

i-45ii43a 
A£Ung  upon  each  other  in  the  air.  ik 

How  th^y  may  caufe    meteors  and 

difeafes.  1.43  & 

Wholeibnip  effluvia  in  the  air.   l^s^y 

434 
Acliag  at  a  diflance.  i.4;7,  438 

Snrange  eieAs  of  them.  1.450.  n. 

From 
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From  the  operations  of  the  air.  iii.77 
Excited  by  the  fun.  iii.yp 

May  alter  the  weight  of  the  atmo- 
Ipherc.  *       iii.8(^,  87 

Alter  the  conflitution  of  the  air.    iii. 

521 — 544 
The  caufe  of  antipathies.  iii.87 

Receptacles,  or  attraflives  of  them. 

iii.87,  88 
To  difcover  them  in  the  air.  iii.88,  89 
Afforded  by  pebbles.  iii.  1 2  5 

Thofe  that  impregnate  the  air  diftin- 
guifti'd.  11*1.521 

May  enter  the  pores  of  bodies,  iii. 52^5 
May  pafs  thro'  fome  bodies,  and  not 

others.  ^       iil^  16 

Imperceptible  to  fbme  bodies,  i.290 
May  infeft  our  aliment,  iii.527,  528 
Harmlefs  effluvia,   may  by  mixture 

become  noxious.  iii.  531,  592 

Appearing  in  the  form  of  crofles  on 

linen.  111.538,  539 

Even  metals  may  a£&rd  them.  iii.  544 
Their  great  effeSs  on  the  body.    iii. 

JEggSy  emit  effluvia.  1.398 

Areporous.  i.441, 443,447 

The  procefs  of  their  incubation,  i.  24  7, 

248,  408 
A  mark  of  their  ftaleneis.  i.44 1 

DetainM  in  vinegar.  j.443 

Salted  in  a  particular  manner,  i.443 
Frozen  and  thaw*d.  i.^03 — 60^ 

Their  confiftence  In  the  hen.  i.3 3  7 
Included  in  vactw.  ii«434 

.  Roafted  philofbphically.  ii.s<? 

May  fuflain  a  great  preffure.    ii.37c» 

A  difference  caufcd  in  their  whites 

by  agitation.  ii.31 

Of  animals,  fwallow'd  with  water,  ii. 

144 
JElafticity^  its  caufe  mechanical,  i.492, 

493.  ii.125 
Eafily  acquir'd  and*  deflrov'd.  ii.i  2 5 
Loft  by  the  exercife  of  itlelf.  ii.i2  5 
Wherein  it  confifls.  ii.i 2^ 

Whether  it  depends  on  the  air.  ii.48  7, 

488 
In  glafs,  an  effe£l  of  the  fire.   u.ii6j 

lay 


An  elaflic  body  hcnt  in  vacuo.  11.487, 

488 
EleElricityy  produced  mechanically,    i. 

^06 — -514.  510^ — 514 

The  hypothefes  advanced  to  folve  its 

phenomena.  i.5o^,  507 

What  bodies  are  endow*d  with  it.    i. 

^  SPPi  5ii-»*  513 

JSfefirr/a,  exhalable.  i.397 

How  excited  by  attrition.  i.420 

Seldom  attraft,  unlefi  excited,  i.  5 0  7 
Require  a  polifti  1.5  08 

Have  their  effefts  weakenM  by  cloudy 
weather.  i.  508 

Abound  in  fubtile  matter.  ib. 

One  that  moved  a  needle.  ib. 

May  attrafl  fmoke.  1.508,  509 

Attra A  all  bodies  indifferently.  1.509 
Whether  they  attract  fire  andname./^. 
The  manner  wherein  they  aft.  i.509, 

510 
The  aflion  reciprocal  between   the 
eleftric  and  attracted  body.     i.  510 
All  afford  light.  iii.i  5^.  n. 

JSleffrum  of  the  antients,  what,      i.232 
tninerale  Varacelfi^  a  cure  per- 
formed by  it.  i.8i 
Element Sy  what.                            iii.25i 
Tranfmutable.                             i.2<57 
Whether  they  have  their  places  af- 
fign'd  them.                    ii.  1 2  3 , 1 24 
Their  number  uncertain.           iii.2di 
Whether  compofed  of  mixed  bodies. 

\\uz6x 
Four  not  always  obtainable  by  fire. 

iii.2d3 

Which  the  moft  ufefiil.       iii. 299,  300 

EkfhantSy  weighed  and  compared  with 

mites.  i.i2 

Their  teeth  weighed.     ^  i.i  2 

How  affefted  by  rod  objefts.       1.485 

Elixir^  efieSs  of  the  grand  elixir,  i.  3  72. 

iii.292,  4;;o 

Not  Pretended  to  by  Helmont.  i«382 

EficCTs  of  an  anti-elixir.  i.78 

Helmon^B  Elixir  Trofrietatis.     1.75 

EmboJVd'xork  on  metals,  to  cafl  it  off. 

1.152, 153 

Emeralds,  how  counterfeifed.i.4  j  8.  ii.  ico 

How  they  grow.  iii.  109 

Of  various  colour<»  ib. 

Emers\ 


>JOt 


^ 


Smeryj  how  fitted  for  the  purpofes  of 

artificers.  i*i34 

Its  weight  compared  with  its  hard- 

nefs.  1.4  5 1 

Has  metalline  parts.  1.4  5  3 

Its  fpecific  gravity,  11-515 

Enietic  drops.  iii.<^  74 

Empyema^  its  matter  dilcharged  by  tne 

out-lets  of  the  body.  i.448 

A  remedy  for  it.  iii.581 

JEmpyreumay  what.  i.547 

Kot  always  ofienfive   to  the   fmell. 

.J-547 
^dermal  difeafes,  what.  Hi.  52  5 

Whence  they  proceed.     111.525 — 529 

Englijb  and  Danes  why  whiter  than  ^or- 

tugueze^nd  Spaniards,  ii.42 

Mnsprimum  of  baulm,  its  preparation 

and  virtues.  1.7  5 

£nsveneris.f  how  prepared.     1.374.  iii. 

589,(^55,^57 

Its  virtues.  1.79,  97.  iii.589,  590 

JEpicuruSy  his  fyftem  of  philofophy  de- 

feftive.  i.2o — 1^»  ii.271 

Epidemical  difeajes^  owing  to  fubterra- 

neal  effluvia.  jii.529 — 541 

Their  duration,  progrefs,  and  ceffa- 

tion,  whence.  iii. 5 32 

JEpilepfy^  how  cured.     1.(^5,89.  iii.3r5, 

(J53,  634 

Eryfipelas^  how  cured.  \\l6iz 

Effay'Inftniment  defcribcd.    11. 3  7  2, 3  7  3 

JEtchingy  the  art  of  it.  i.2  32. 

Upon  iron.  i.528 

EviaencCy  to  be  demanded  for  propo- 

fitions.  ii.2ii,  212 

Of  perception.  ii.220 

Excoriations^  to  cure.  ni.6i  2, 61 3 

ExhalarionSy  coloured  ones  raifed  from 

the  earth,  and'feveral  bodies,  i.427 

Taking  fire.  i«704 — 1^6 

Rife  60m  the  lower  earth  into  the 

upper.  1.70^,  707 

To  what  height  they  may  afcend.     ii. 

454,455 
Varioufly  a(te£ling  metals,  iii.29,  31 
May  uniformly  anefl  the  air.  iii*45 
Of  clove-trees  wholefome.  iii.71 

May  caufe  difeafes.  iii.72, 8  5 — 89 
How  they  may  caufe  the  plague,  iii.  7  3 
Tretting  the  wooden-worlc  of  mines. 

111-93 


May  tinge  gems.  111.159—140 

Some  heating,  and  others  cooling,   iii. 

^37,  238 
Exiftence  oEthings,  how  known.    ii«203, 

212 

Whether  feparable  from  eflence.    ii. 

221 

Experience^  different  kinds  of  it.  ii.249, 

250 

Whether  it  correfls  reafbn.         11.261 

Experiment Sy  why  they  may  fail  of  fuc- 

cefs.  1-15  3 — 181 

ExploJionSy  experiments  relating  to  them. 

iii.2ro — 213 
External  remedies  recommended,    i.79 

—82,444 
Their  efficacy,      iii. 549,  555,  57c—- 

57^ 
Manner  ofoperation.       111.570 — 577 

ExtraSSy  the  bieft  way  of  making  them 

from  vegetables.  i'-335 

EycSy   the  wifdom  expreft'd   in  their 

ftrudure.        ii.161 — 1(^5, 177, 178 

Compared  to  a  telefcope.  ii.i  78 

No  judge  of  diftance.  ii.20i 

How  differed  to  advantage.     i,6^i, 

11.240 
How  employed  in  philofophy.  ii.2^2 
Frozen.  1.^07, 6ii 

Remarkably  diforder*d.  111.5 9  5 — ^00 
Capable  of  great  dilatation  without 
prejudice.  iii.598 

Widen  in  the  dark.  iii.tfcx> 

The  appearance  of  fire  before  them. 

iii.598, 599 
Remedies  for  difordcr  in  them.    iii. 

dz  3—^33 


F. 


J^ Jelling  bodies^  the  ratio  they  obferve. 

•^  i.i2r,i23 

Defcend  with  equal  velocity,        i.  1 1 4 

Falling  f>f  the  fundament^  to  remedy. 

\\u6^6 
Falling' Sich^fSy  remedies  for  it.     1.(^5, 

89.  iii.315.  <^35,<^34 
Fear^  changing  the  colour  of  the  hair. 

J.  90 
Feathers  exhibit  the  colours  of  the  rain- 
bow. iS.71 

Fer- 
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Rrmentation^  if intheblood.1.35.  iii.^6j 

Afts  with  violence.  1.289 

How  affeiled  by  cold.  i*g78»  <^79 

An  attempt  to  fhew  the  cflfecls  of  the 
air  upon  it.  iii.d3 

Whence.  iii.2 1 3 

Depends  not  upon  alkali  and  acid. 

iii.432.  n. 

Fevers^  a  fuccefsfui  method  of  treating 

them.  1.9  7,  98 

Remedies  for  them.  iii.534,  (^35 

From  the  air  at  Irifoli.  iii.  70 

Frequent   in  ftrangers   at    7ifg/>r. 

iii. 72 

Frequent  at  Job  anna.  iii.  72,73 

Frequent  at  Salaffare.  iii .  7  3 

Fe'voel^  improveable  for  chymical  pur- 

pofes.  i.7r,  72 

Its  rarifadion  when  tum'd  to  flame. 

i.4od,407«C5?n. 

Figs  treated  pneumatically.  ii.do^ 

Figure^  its  aavantages  in  luftaining  pref- 

fure.  ii.4id,4i7 

Ko  figures  that  fill  fpace.  i.45 1 

To  reprefent  the  figures  of  things,    i. 

131,132. 

Files^  how  made.  i.237 

Filtration^  an  experiment  with  regard 

to  it.  ii«49<^9  497 

Final  cattfeSf  what.  11151,152 

Whether  knowable  by  men.  ii.i  50,1 5 1 

Reafons  for  excluding  them,      ii.150 

Some  of  them  vifible.        ii- 1 54,  155 

A  fuccefsfui  argument  for  the  being 

of  a  God.  ii.158, 159 

Whether  to  be  found  in  all  bodies, 

ii.159 — 166 
How  to  be  confider*d.  ii.i  72— i  'j6. 
How  to  be  argued  about  in  animals 

ii.177 — 180 
Shewn  by  thefitnefs  of  things,    ii.i  80 

—191 
Not  iaconfiflent  with  the  efficient. 

ii.i94>  195 
Allowable  in  natural  philofophy.    ii. 

Fire^  what.  ii.4Co.  n.  iii.505 

Its  nature.        i.5^0, 588.  iii.X44 — 213 
Subterraneal  fire.  I64 1 

Improveable  to  chymical  ufes.    {.(^7, 

„        ,.,  ^^'  71,7a 
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Produced  by  motion.  i.472,  5(^5 

Pneumatical  experiments  made  upon 

it.  ii.do2 — 6o^y6$i 

Why  extinguifhed  invacuo.  1.(^92,(^93 
Various  kinds  of  it  in  vactio.  ii.4r7— 

421 
How  preferred  in  the  fun  and  fixed 

ftars.  ii.4or.n. 

Adds  weight  to  bodies,    ii.389 — 39(j', 

392— 39tf 
Its  aflion  upon  dry  bodies  in  powder. 

ii.589,  S90 
fiodies  fired  by  the  fun  in  vacuo,  ii. 

42  c 
Produced  by  collifion  in  vacuo,  xu^io^ 

421 
Howincreafed  by  the  air.  ii.46^9 

A  fire  that  burns  under  water,    ii.  521 

Whether  it  be  the  proper  inftruraent 

of  analyfis.    iii.2d2,  253,  2(^(^—281 

Kouniverlalrefblver  of  mixed  bodies. 

iii.559,  424 
Compounds  bodies.     287 — 288,  305. 

55?  n.  307,313,359 
Not  the  caufe  of  faltnefs  in  afhes. 

iii. 332 

Not  always  concerned  in    producing 

fixed  alkalies.  iii*37i 

Fires  in  rooms  to  be  regulated  by  the 

hygrofcope.  ii.381 

Firejtone  vitnfied.  iii.280 

Firmnefiy  what.  i.319 

Mechanically  producible.  1.300 

The  requifites  to  it.  i.  3  r  9 — 3  3  6 

Its  nature  explained.       i.345 — 347.  n. 

Fifi  with  inverted  hearts.  i. 2  7 

Caught  by  means  of  a  certain  wood. 

i.r57 
Venomous  fifh  in  Brazil,  i.4  r  o 

Preferred  fweet  by  cold.  i.cro9 

How  befl  thaw*d  when  frozen,    i.^09 
Whether  they  die  for  want  of  air  in 
frozen  ponds.  i.68d,  689 

The  flruaure  of  their  eyes,  ii.i  ^4, 188 
To  determine  how  they  rife  or  fink  in 
water.  ii«3(^5 

Unprovided  of  lungji.  ii.4(^5 

Whether  they  breathe  underwater. 

ii.4(^9,  470 
Their   flcfh   treated    pneumatically. 

ii.625 
X  X  X  X  Boil'd 
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Boil'd  in  a  fcrew'd  Balneum  mari^. 

ii.d5i 
Caird  together  by  a  found.  iii.41 
A  fhower  of  fifh.  111.7  5 

A  fifli  long  nouri/hed  by  water,    iii. 

^  34«,  549 

FijMa^s  how  cured,  1. 5^.  iii.ds  5 

Fixation^  inftances  of  it  in  fluids.   1.383 

Fixed  bodies^  how  they  promote  volati- 

lizatlcm.  1.370 

Rarify  into  air.  1.38^.  n. 

Fixednejft,  whereon  it  depends.    1.380, 

385.  n. 

How  produced  iDbodies.T.3oo,38o-38d 

Producible    by  uniting  two   volatile 

bodies.  1.385 

Flamcy  what.  11.400.0. 66%.  111319 

Its  nature.  iii.  144— 11 3 

Its  parts  varioufly  agitated.         j.  3 1 5 
The  fubtility  of  it«  parts.  i.407 

Tinged  blue  bv  copper.  1.41 3 

That  of  a  canole  yeOow.  ii.  5  8 

Its  velocity.  ii.2d8 

Adds  weight  to  bodies.    11.388,  3^9, 

39<^>397 
Penetrates.glafs.  ii.39  7 

May  a  A  as  a  menflmum.  ti»398 

Cimrs  in  cokur  with  the  finoke.    u. 

400.  n. 
The  duration  of  that  of  wax  and  tal- 
low in  vacuo.  11.41 7,41 8 
Jn  vacuo.  11.4^89  459 
The  vital  flame  in  animals.  ii.4d9 
That  of  fpirit  of  wine,  its  aSion  upon 
bodies.  ii.4d9 
Impregnated  with  a  metal  /;;  vacuo. 

ii.520, 521 
Hard  to  produce  without  air.  ii.51 7 — 

520 

A  durable  flame  of  a  metalline  body 

/;;  vacuo.  ii.520— 522 

Preferved  under  water.  ii. 52 1 

Propagated  with  difficulty  in  vacuo. 

ii. 522— 524 
What  experiments  would  (hew  its  re- 
lation to  air.  iii.d3 
What  it  requires  in  air.          iii.Sr,  82 
Refcmbled  by  the  fumes  of  a  certain 
body.                                    i"-93>94 
Flep  preferv'd  without  fait.  1.52.  ii.^o^", 

^7>  <^47>  <^48 


Diflblv*d  into  a  purple  fluid.  u%^ 

Boiled  in  vacuo.  u«<r49f  ^50 

Eledrical.  i-5ii>  51& 

Flints^  how  fitted  for  counterfeitii^ 
gems.  J.I  35 

Flowers  prelcrved.  1.109.  n.  iu6i  5 

Of  brimfione,  how  made*    i.^%6.  iii. 

577 
Chymical,  how  they  diffisr  in  coioor. 

ii.8i 

Fluidity^  the  requifites  thereto.  s.;o5 — 

^  513,  347- n. 

Mechanically  producible.  1.300 

Bodies  are  oifterently  difpofed  to  it. 

1.307 

A  very  diffufive  quality.     iii*3a9,  3  go 

Whereon  it  depends.  ii^SoS,  343,344, 

4-3,4^^4^5 
Fluid&t  what  i.30^,  505.  £$f  n. 

Miy  evaporate  with  cold.       1.^7  7.  n. 

Compofe  the  greateft  part  of  the  uni- 

vene.  1.388.  ti«x<r8. 

How  convertible  into  fblids,  and  vice 

verfa.  1.348—335.111.308,404,405, 

559 
Animal  fluids  vitiated.  1.33,  34 

The  figures  made  by  their  contiguous 
furfacea,        1.5 16— 318,  588 — 395 

Why  different  contiguous  fluids  pre-' 
ferve  their  furfaccs  diftindl.    i^i6 

—318 
Their  parts  in  perpetual  motion,   i. 

313— ^318,4(^0.  ii.2(J8 

Their  force  upon  folids.      i.472 — 47  5 

Bffe^  of  their  invifible  motions  upon 

animals.  i.483-— — 485 

May  be  made  of  the  dryeft  bodies. 

•i.^07 

The  caufe  of  their  foftnefs.  i.  5 11 ,  ^iz 

The  difference  between  fluid  bodies 

and  wetting  liquors.  1.5 1 3 

An  odd  fluid  appearing  to  move  fpon- 

taneoufly.  1.^07 — 309 

Their  force  of  motion.  ii.268 

Gravitate  infroprio loco,   ii.28'?,  288. 

290—292. £S?  n.  348— 35 3>S 58,3  5V» 

3i5o,3^i 

Afcend  In  fipbons,  fmall  tubes,  and 

filtres.  ii.a89,  303,  44(^5  447 

Lighter  will  geavitate  upon  heavier. 

ii.295,  ^95 
Prcf 
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Prefi  upwards.        ^  11.196 

Suffer  bodies  of  their  own  gravity  to 

reft  any  where  in  them.  ii*2p7 

Why  ligDt  bodies    afcend  in  them. 

ii.2p7,  298 
To  what  depth  fuftain'd  bodies  will 

fink  in  them.  ii.  i  p8,  a  99 

Lighter  fluids  may  raife  heavier,  ii. 

300,  501 
Kept  fufpended  to  the  fame  height 

in  tubes  of  different  bores.  11.301— 

The  dire£l  preffure  that  bodies  fufmn 
in  them.  "•3039304 

Prefs  according  to  their  perpendicu- 
lar altitude.  ii«305,  30^.  ($n. 

Prefs  laterally  ii.  307 — 309 

May  deprefs  Dodies  fpecifically  lighter 
than  themfelves.  ^^-30^9  310 

Prefs  all  ways.  it. 

May  fupport  bodies  much  heavier 
than  tnemfelves.     ii^Bii,  312,  353 

To  find  their  fpecific  gravity,     ii. 333, 

334 
Prefs  differently  firom  folids.  ii.3<^7— 

371 
Their   different  fpecific   gravity   in 

winter  and  fummer .  iii«4  3  3«  n. 

FluareSy  found  finely  tinged.  iii.  107 

FluX'f(mders  for  ores.  ii-  31 8 

One  of  a  ftrange  property.  i.i  51 

FlyeSf  the  flhiAure  oithdr  organs  of 

vifion.  ii.id3 

Will  fuftain  a  very  great  preffurc.   ii. 

35(^—358 
Included  m  vacuo.  ii-5459  54<^ 

Pneumatical  experimeins  upon  them. 

ii.5Pi,  5P<^»  5i>8,  599,  6ot 

Fly  ^blowings  in  vacuo.  ii.<^oi,  6oz 

t&tus  in  brutes,  by  what  foTifi'd.  11. 14^ 

When  the  Jiuman  fostus  receives  the 

rational  foul.  ii.  i  ^6 

Whether  it  refpires  in  the  womb.  ii. 

470 

Why  it  may  at  firft  live  without  refpi- 

ring,  and  afterwards  not.         ii.4<^9 

May  cry  in  the  womb.  ii.470 

Fogs^  annual  at  CoromandeL  iii.  7  3 

Foils  for  jewels,    of  what  beft  made. 

i.150 

Foot'ball^  at  the  bottom  and  top  of  a 

hill.  1^.669 


Foramen  ovale,  its  ufe.  ii.iRi 

Force,  a  way  to  improve  it.    il. 305.  £5?  n. 

A  new  kind  applicable  to  ufeful  pur- 

pofes.  i.28(^ 

Forms  of  bodies,  whence.        i«302,3oj 

What.  i.iod^— 208.  224,  231 

The  vulgar  do£irine  of  them  exami* 

ned.  i.2i  5—223 

The  do£lrine  of  fubordinateforms  ex- 

amined.  1.223-— 231 

Their  noblenefs  hard  to  decide.  i.2  3i, 

232 

Why  attributed  to  bodies.    1.232, 233 

Subordinate  forms  allowable  in  fome 

cafes.  1.2  3  3 — 235 

Specific  forms  often  no  more  than  the 

mofl  eminent.  1.23^ 

Some  rather  concurrent  than  fubordl- 

nate.  1.23^ — 238 

Pfoduciblo  and  re-producible.  1.2  38— - 

241 

Their  origin  fhewn  from  the  renewal 

of  bodies.  i.245 — 247 

Obfervations  and  experiments  to  fhew 

their  origin.  i.  24  7 — 2  5 1 

Fortune^  mifulcen  for  a  pofitive  being. 

ii.io8 
FolplSf  whence  their  medicinal  virtue. 

11.3 14 
The  way  to  examine  them.  11.314,31 5 
To  fiiid  whether  they  are  metalline* 

,^  .M-5M>  31^ 

Their  difterent  ufes  in  different  pro- 

feffions.  ii.3id 

A  new  one  rich  in  vitriol.  ii.323 

Many  of  them  wholeibme.  ill.  52  3,524 
May  unite  to  vegetables  in  their  pro- 
per form,  iii.  528 
May  conceive  coldnefs  or  heat  in  the 
bowels  of  theearth.     111.529 — 531 
Fountains^  made  by  the  fpring  of  uncom- 
prefs'd  air.                   ii  .47  7 — 479 
Fo*wl  tafling  of  fifli.  iii. 5  50 
Foxes,  of  different  colours  i.  (j  7  2. 
One  that  changed  its  colour.        ii.44 
Fra&ureSf  affeAed  by  concuffions  of  the 

^      ^^:     ^        ^  , .  '-474, 47  5 

Free^willy  fnppoled  in  man.    li.  1 9  8, 2  2  5 

Freezings  how  pra3icable  artificially. 

i*d02.iii.455 
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Experiments  with  bodies  capable  of 
freezing  others.  i.588 — 592 

Experiments  and  obfervations  upon 
bodies  difpofed  to  be  froze,      i.  59  2 

—596 

Experiments  upon  bodies  indifpofed 
to  be  froze.  i-59<^ 

How  praflicable  without  breaking  the 
containing  vcflel.  u6oz 

The  remedy  for  freezing  in  men.i.do9 

Inftances  of  perfons  frozen,  i.  60^^609 

The  manner  of  its  operation,    i.d'02, 

611 

May  caufe  folid  bodies  to  fwell.  1.(^12 

The  force  wherewith  it  expands  wa- 
ter. i.6ii — 6i6 

Accounted  for.  i*559*  n»  <^^1 


Whether  it  incrcafes  the  weight  of 

bodies.  i.575 — ^77 

Frait  imitated  in  wax.  ^•.^35 

Topreferve it.     1.109. «.  "•5^7 — 57 5 

Different  kinds  obtainable  from  the 

fame  tree.  i.idy,  id8 

Exhalable.  ^         i.397 

The  air  it  aflfords.  ^ ".  J<^5 — 5<^8 

The  difference  betwixt  it  whole  and 

bruifed.  n.6i() — 552 

May  obtain  maturation  after    being 

gathered.  i.543>  544* 

Fucus  of  tin-glafs.  ^1*234 

Fuga  vacuij  no  principle  of  nature,    ii. 

.484 
Fulmeny  what.  i.445 

Strange  effefls  of  it. 


..,,,  ^ 1.421 

Employed  to  difcover  the  texture  of  Fumes^  their  efl&cacy  in  diftempers.  i. 
animal  and  vegetable   Aibftances. 

i.d8o,68i 


Its  ufe  in  ianatomy.  i.<^8i 

Why  it  corrupts  and  fpoiU  fbme  bo- 
dies. 1.581, 682 
Whether  it  exhibits  natural  figures  in 
ice.  1.583 
Whence  with  fnow  and  fait,  i.717,  718 
Frights,  may  caufc  and  cure  difeafes. 

i.82— 84 
Frigidutn  Primum^  what.  1.540 — 550 
Frogs  perlpire.  1.442 

May  give  light  into  the  nature  of  re- 
fpiration.  1.27 

Will  live  without  their  hearts  and  en- 
trails* 1.2  S 
Why  they  have  a  peculiar  membrane 
of  the  eye.                               ii.i5i 
To  render  that  membrane  vifible.   ii. 

153 
Included  in  vacuo,    ii.529,  550, 534, 

535 
Pneumatical  experiments  on    them. 

^  ii.59i,592>  59<^ — 598,602 

Frog'Jfaixin^  treated   pneumatically,  ii. 

6o\y  <5o2,  525 
Frofty  affefls  all  kinds  of  bodies,  i.593— » 

Ufeful  in  preparing  manure.      J- 5  94 
Whence  on  glafs- windows.  i.  591 

How  far  it  reaches  into  the  earth,    i. 

530,  531,  543,545 

To  preferve  the  earth  and  water  from 

it.  1.570— 573,  583 


Turn  to  various  liquors.        ii.8o,  8 1 

.  In  vacuo.  "-459 >  44o 

Yielded  by  an  odd  kind   of  liquor. 

ii.439 
White  ones  aficorded  by  a  red  fpirit. 

"•543»  544 
How  fuftained  by  the  air.    ii.  543, 544 

Meeting,  and  making  coalitions  in  the 
air.  iii.487 

White  ones.  ib. 

Invifible,  made  vifible  by    mixture. 

ill. 338 

Generated  by  mixture  without  exter- 
nal heat,  ill.  541 

Afling  on  metals  thro'  animal  fub- 

ftances.  ni«57i 

Funicular  hy^othefis  examined,    ii.557 

^        ^  — ^<^3 

Furnaces^    iraproveablc    in    chymiftry. 

i.57,58. 
Lamp-Fuinaces  ufed  to  hatch  eggs. 

i.57,  5S 


Furor  uterinus  to  cure. 

G. 
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GJges  for  eftimating  the  rarifeSicn 
of  included  air.     ii.488 — ^490,  5  55 

— 55S 

Galen^  fancied  a  foul  in  the  earth,  ii.i  14 

His  opinion  of  nature.  ii.255 

G^// in  the  air-pump.  ii-54o 

Gaits 
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GallSy  no^  abfolutcly  ncceflary  to  make 
inky  liquors.  11.38 

Their  ufe  in  examining  mineral  wa- 
ters. iii.504 — 507 
Subftitutes  for  them.  iii.507,508 
Gangrenes 9  to  cure.  ii'u6^6 
Garlic^  its  tafte  and  (mell  imitated,     i. 

542,54(J 
Gems^  their  medicinal  virtue.    1.^2.  ii. 

ioo,ior.  iii.p9,i24 — 128 
How  counterfeited.  i.152, 151,453 
Porous.  i«450 

Have  an  inteftine  motion.   1.4,62^6^^ 

490 
Their  principle  of  growth.  1.490 

Appearing  like  coals  of  fire  upon  the 

mill.  i.492 

Gaping  upon  the  mill.  i.492 

Ufed  to  colour  glafs.  ii.pp 

To  diftinguifh  the  genuine  from  coun- 
terfeit, ii.  928, 3  29 
How  to  be  chofe  for  different  pur- 

pofes.  11-3^9,330 

Were  once  fluid.  iii.99 — i  *  a 

Have  thek  real  virtues  from  minerals. 

111.99,124,12(^,127,141 
Their  figuration.  iii.ico — 103 

Internal  texture.  iii.103,104 

A  grain  in  them.  iii.io3,rc4 

Change  their  colour  in  the  fire.     iii. 

105,  rod 
Coloured  ones  found  among  metalline 

veins.  iii.107 

Unskilfiilly  dug  in  the  Indies,  iii.107 
Of  the  fame  name,  difler  in  colour. 

iii.108 
May  contain  heterogeneous  matter. 

iii.  1 10 
May  have  their  texture  alter'd    by 

water.  iii.iii 

Are  mixed  with  minerals,    iii.  ix2» 

118 — 122,  137 — 141 
How  fafhion'd.  iii.ii2-— 118,123,124 
How  they  grow.  .  .  iiLi3o — 134 
Their  ihapes  not  uniform.  iii.  1 1 8 
Irregularity  in  their  figure,  what  it 

argues.  iii.132 

Of  dififerent  weights,     iii*  1 1 8, 1 1 9t 

125,129 
Their     tranfparency     and    opacity, 

whence.  iiifi2o 


Their  different  colours,  whence,    iii. 

12(^,127 
Whence  of  different  colours  in  diffe- 
rent parts.  iii.i3r 
Whether  of  themfelvcs  luminous,  iii. 

148—155 
Generation^  what.  i.209 — 212 

Genus  and  Species  explained,     i. 206, 207 

Geography^  depends   on    mathematics. 

i.I20 

Gilders  J  their  amalgam  of  gold,   iii.41 1 

Gildings  its  origin.  i. 1 1 3 

Glaciation^  bow  it  affefts  liquors  as  to 

the  figures  in  ice.  i.i68 

Natural,  how  propagated.     1.(^30,63 1 

The  depth  whereto  it  may  reach,     i. 

630,(^51 

GlanduU  mi  Hares.  i.441 

GlafSy  made  malleable.  i.68 

Its  cohefivc  power.    1.320,321.  iu^i6f 

417,450,451 
Itsfolidity,  whence.  !•  3 2^,3*5 

A  very  clofe  body.  i.4.io 

Its  porofity  and  pervioufneft  to  fome 
bodies.  i«455 — ^459 

Impervious  to  air.     1.702,703.  ii.44<*» 

45© 
Penetrated  by  fumes,  ii.4 50,479,480 
Pervious  to  flame.  ii.39^T397,599 
Surprizingly  eleflrical.  i.5ii,5r2.n. 
Made  eleftrical  by  hear.  i.400 

Apt  to  crack  fpontaneoufly.    i.  13*5', 

289,4(^3,488 — 491,493,595.  iii.<^a 
How  tempered  to  prevent  its  cracking. 

i.89 
W^hat  aflies  make  the  bed.  i. 1 3 1 

Yields  a  ftrong  fcent.    1.400,401,494. 

iii.419,420 

Made  to  ring  by  a  found.  1.485 

Soften'd,  and  rendered  figurable.  i.i  3  5 

Contains  alkaline  falts.  1.148,4(^3 

Why  poifonous.  1.201 

Corroded  by  faline  fpirits.  i.45  5 

The  way  to  flain  or  colour  it.     i.45 7 

^459 
Tinged  red  quite  thro.  i.45 8 

Tinged  blue  by  gold,  and  yellow  or 

red  by  filver  and  mercury,     i.  459. 

ii.54,6d,y8.  111.4x3,415 

Turned  blue  with  filver.  ii.98 

Has  an  inteftine  motioa       i.4  (^  ?  ,48  8 

yields 


709: 


V 


710 


INDEX. 


Yields  an  efflorcfcence.  ^     1.4(^5 

Swells  after  blowing.  1.4(^3 

A  kind  that  fhrunk  upon  cooling,    i. 

488 
Its  texture.  ii*445^ 

Eafily  made  opake  and  white.  ii.i  7 
Ditferent  colours  in  the  fame  piece. 

ii.d4,95 
How  tinged  green.  ii.98 

How  tinged  of  variou6  colours,  ii.^ 
Tinged  with  za£S)ra  and  granate.    ii. 

330 
Varioufly  coloured  by  manganeze.    ii. 

99 
Yields  light  in  vacm.  ii.  511  .n. 

Yields  light  by  friftion,         iii.i72.n. 

Which  fort  beft  for  the  objeA-glalTes 

of  telefcopes.  i-i  3  5 

Its  fixcdnefs  in  the  fire.  iii.270,280 
Obtainable  from  vegetables,  iii.28  3 
Made  only  by  fire.  iii.joS 

A  mixed  body.  iii.309,419,420 

Differs  with  the  afhes  employed  to 

make  it.  i"*3i5 

Compofed  but  of  two  elements,    iii. 

32d 

Mpfiovy-glafs  divifible  into  plates  ex- 
tremely thin.  ii.2i.  iii.2  7,280 
A  particular  slafs  for  exhibiting  two 
diBferent  colours  in  a  liquor,     ii.93 
Glafs  of  antimony^  its  different  virtues 
as  differently  managed,  iii.  5  dp, 5  7  7 
EleSrical.  1.510 
ClafS'bubbles^    rifing  and  finking  with 
the  alter'd  pr^ure  of  the  atmo- 
fphere.                             iii.41,42 
Their  phenomena  in  water  explain*d. 

ii.295,294»509 
Exhibit  the  colours  of  the  rain-bow. 

ii.71 
Broke  by  the  fpring  of  their  own  air. 

ii.481 
Their  phenomena    in   blowing   ex- 
plain d.  ii.482,483 
Glafi  drops ^  hrokt  in  vacuo.         ii.510 
Glafs  eaters.  L48 
Glafs  grinding^  its  origin.               i.  1 1  j 
Its  pra3ice.                                   i.380 
How  the  metal  is  feparated  itom  the 
tool  thef ein.                    i.  3  20, 3  2 1 


Why  it  turns  the  fand,  ^c.  black,    ii. 

5o.n. 

GlaJfiSi  drinking  glaffes,  oddly  amded 

by  lightning.  i.421 

■  to  cut  tbem  in  a 
fpiral.  i.4<>i,492 

——————  broke  by  the  na- 
tural voice.  L4S6 
■                      have  their  tones. 

How  fiifliion*d  for  watches.  1.135 

Will,  when  heated^  be  crack'd  by  cold 
water.  i.489 

fiurft  by  the  touch  of  a  piiu        1.490 
Flexible  looking-glafles.  1.129 

To  turn  all  hollow  glafle«  into  fpe- 
cula.  Lr29 

To  foliate  all  forts  of  figured  gla£fes. 

i.129 
To  difcover  veins  in  convex  glafles. 

1.142 
Double-convex  glafles  made  to  ad- 
vantage. 1.150 
Concave  glafles,  throw  the  image  of 
the  objeft  into  the  air.        ii.t^,27 
GUffes  of  PKtalSj  vary  in  colour,     ii.9^ 
Glajio/leady  eledrical.  1.510 
The  alterations  made  in  it          1*384 
Exhibits  various  colours.      ii.ioo,ioi 
Turn'd  to  lead  again.                 il.234 
GlafS'fnakingf  liable   to  contingencies. 

i.170 

A  defefl  in  it.  i.f3d 

Glajl'fioffles^  their  excellence.        i.151 

Glafi'tubes^  attrad  water.  ii.447,448.SS?n. 

Glauber^  his  fil  mirabile.  1.259,250 
Glew^  a  fine  tran^arent  one.  i.  1 30 

Glow-^^ivorms^  in  vacuo.  ii.  5d<r,  527 

Their  limiinoas  matter  in  vscm.    ii. 

525 

Their  diftiM'd  liquor.  iii-335 

GlyfterSf  may  inebriater.  ^'^^} 

GfMts^   their  ymmg  ones  in  vacuo,    ii. 

540*549 
Their  tranfinigration.  ii.540 

Goats-rue,  feconmiended  in  tfaeplaj^e^ 
f^c.  iii.  540 

Godj  his  attributes  manrfeft  in  his  crea- 
tures, irio — 15 


In- 


INDEX. 


Inftances  of  his  powM*.    i.  lo,  ii.  ii. 

14.6^166 — ^69 
— — -  of  his  wifdom.    i.i  i — 13.  ii. 

107, 117, 1^0.  n.    169 — a74»*7o— 

274,27(^,277 
His  wifdom,  in  what  moft  confpicupus. 

ii.id8,  274 
———«'«—  maaifeft  in   the  cye^    of 

animals.  11.164, 

His  goodnefi.  i.i  5— r  5 

The  greateft  argument  fer  his  exi- 

ftence.  ii.iiS,  123 

Often  confounded  with  nature,  ii.118, 

The  primary  caufe  of  motion.  ii.r4d 
The  veneration  due  to  him.  ii.149 
Whether  the  notion  of  him  be  innate. 

ii,i5S,  159,  208,  209 
The  notion  of  him  imperfe^i.  ii.2xo, 

214 
May  have  perfedions  unknown  to  us. 

ii.2(^4,  2d$ 

The  di£Eerence  betwixt  him  and  his 

creatures.  11.278,179 

Whether  man  may  enquire  into  his 

nature.    ^  ii.278,  279 

The  befl  objeftofour  contemplation. 

ii.279 
The  manner  wherein  he  is  to  be  ado- 
red. ]i.28o 
Gold,  afforded  by  a  particular  earth,  i.59 
Diflblved  red  by  the  fpirit  of  Terra 
Silefiaca.  i.59 
Reduced  to  a  medicine.         i.^j,  ^4 
Debaied  by  a  fmall  quantity  of  mat- 
ter.                                          i.78 
Made    purgative    and    diaphoretic^ 

1,80 
To  difcover  if  it  be  alloy M  with  cop- 
per. U116 
To  recover  its  luflre  when  fullied.    i. 

135.ii.17. 
How  feparated  at  the  mines.    1.131. 

"i.554»555 
Seldom  obtain  d  pure.         1.1(^4,  155 

Melted  by  the  flame  of  a  fpirit-lamp. 

i.i<^5 

Giving  a  yellow  tiriftufe  to  Aqtrnfor- 
tiSy  whereby  filver  was  converted 
into  gold.  1.1 66 

Diflbl  v*d  by  fpirit  of  fait.  i.  1 79 


Its  nature.  i. 200,201 

Changeable  into  different  metalline 

fubftances.  /^. 

How  feparable  from  quick-£lver.i.232» 

iii.411 
Itscryflals,  what,  and  how  figured. 

i.242.  iii.29<; 
Diftiird  with  fublimate.  i.2  54,  2 5  5 
Converted  infofilver.  1,160^261 

Its  colour,  whence.  i.2di 

Counterfeited.  i.454,  455.  il.ico 

To  difcover  if  it  be  adulterated*      ii. 

3*^,  323 
Made  to  yield  the  taiie  of  floes,  i.  542 
Afibiding  the  Icent  of  musk.  i.  54^ 
May  tinge  water  yellow.  i-  3 1 5 

Rendered  volatile  various  ways.  i-z6^^ 

37i»  373>377>378.  ii.325.  iii.140, 

269. n.  30(^,308,  39(^,412. 

Found  volatile  in  fome  minerals.  1.2(^3, 

264, 
Made  purer,  and  incrcafed  in  weight 
by  cupellation.  1.264, 

How  eanly  and  advantageoufly  redu- 
ced to  a  calx.  i.377 
A  very  pale  kind.                        i.  1 5  5 
May  greatly  diflfer  from  itfelf   1154 

—156 
A  fpecies  of  as  eafy  fufion  as  lead«L 

1.15^ 

Obtained  from  cppper.  i- 1 5  7 

from  an  ordinary   marcafite. 

i.158 
— ^  from  a  red  earth,  or  Regulus 
martis  ftellatus.  ib. 

'  from  talc.  ib. 

May  lofe  of  its  weight  in  time,    i^^oi 
Its  great  duSility.  i.404, 405 

The  quantity  of  it  that  goes  to  gild 
filver-wire.  i.405 

A  grain  of  it  fubtilly  divided,     i.409, 

410 
Its  porofity.  1.459.  n.  450 

Sweating  thro* glafs.  i-45^ 

Whether  unripe  filver. '  ^-458 

Digefted  with  quick*filver,  producing 
a  remarkable  effed.  i-459 

A  (blntion  of  it  refembled  by  that  of 
the  load-flone.  i-504 

Gai«s   in  weight  by    precipitation. 

\,'ii6 
How 


m 


I 


71* 


INDEX. 


How  precipitated  out  oi  Aqua  regia. 

i.520,  522 
Its  folvents.  1.528 — 530 

Fitted  by  alkalies  for   the  weakcft 
menftruums.  1-528,  529 

Madevto  appear  like  filver  by  a  parti- 
cular llgnt.  ii.i(^.  n. 
To  xlifcover  the  fmalleft  quantity  of 
it  in  a  mcnftruum.  ii.  i  7 
A  fignofit  in  precipitation.          ii.41 
The  bed  way  of  renning  and  reducing 
4t5  calx.  ib. 
Precipitated  in  its  native  calx.    iii.5do 
Pure  gold  will  fully  linen.              ii.41 
Diflblves,   and  falls  yellow  in  Aqtia 
fort  is.                                 ii.47,9<^ 
Its  colour  eclipfed  by  diver.       ii.48 
Diflolved  with  copper,  gives  a  green. 

11.59 
Oiflblved  in  Aqua  regiaj  dyes  animal 
fubftances  purple.  ii.ioi 

May  appear  in  form  of  a  fait,  a  liquor, 
a  flame,  ^c.  11.232 

Made  to  float  in  water.       ii.3 1 1 ,  3 1 2 
Its  fpecific  gravity.  ii.3 1 2 

Contained  in  various  kinds  of  ores.  ii. 

322 
.   Found  in  form   of  a  reddifh  earth. 

ii.324 

Obtainable    with   profit  from    fome 

fands.  ii.;2  5 

May  be  concealed  in  various  bodies. 

ii.325 
To  eftimate itsfineneft.  ii*374 

Mineral  cold  in  Jamaica.  ii  322 

Its  growth.  iii.97 

How  purified.  iii.2d2 

by  quartation.      iii.289 

Made  to  afcend  in  fume.  iii.140 

Not  refolvable  into  the  chymical  prin- 
ciples. iii.2<S3 — 2^8 
The  various  forms  it  may  put  on.    iii. 

3(^4 

Its  great  fixednefs  in  the  fire,    iii.268^ 

2(^9>  295,29c) 

How  feparatcd   from   filver  without 

Aqtia  fortis.  iii. 271.  n. 

Its  fulphur  and  mercury,    iii.295 — 

297,402 
Diflolved  by  a  particular  menflruum. 

iii.3o<^,  507 


Difliird  with  a  gentle  heat       iii.  308 
— -  with  a  metalline  mercury,  iii. 

^}} 
Wherein  it  differs  fi*om  ^^ver.    iii. 

321.  n. 
How  made  from  filver.  iii*  322 

Native  gold.  iii. 342 

Obtained  in  plenty  firom  an  American 
earth.  i'i*947 

Defiroy'd  by  a  menfhruum.        iii-349 
Made  infianmiable.  iii.39<^ 

How  affe6led  by  butter  of  antimony. 

iii.3od' 
How  affefled  by  the  mercury  of  anti- 
mony. iii.400,401 
Amalgamated  with  metalline  mercu- 
ries. iii.401 
Lofes  its  colour  in  amalgamating  with 
a  metalline  mercury.            iii.401 
When  volatile,  may  increafe  the  gra- 
vity of  mercury.                      iii-41 2 
The  virtues  of  its  tinflure.         iii-  ^%6 
Gold-teafers  skin,  how  prepared,      i.fo 
Leaf-gold^  view'dby  refiracUon.      ii  ^^ 
Sand-gold.  ii.3  22 
Gold  mines,  whether  there  be  any.  ii.52 1 
Gold-ore^  examined  hydroftatically.    ii. 

321,322 

Its  fpar  indiflblublein^^A^^rm  and 

Aqua  regia.  ii.32 1 ,  322 

Gonorrhota^  to  cure.  iii. 6 3 6,  637 

Goofe-bcrries^  treated  pneumatically,  ii. 

(ill,  <^I3,  di4,  616 

Gout  cured.  i.45.  'ii.i2^S6 

Remedies  for  it.  iii.490,  ^37 

Why  conducive  to  long  life.        iii.  $6% 

Granats^  have  metalline  parts,  i.45  3.  iii. 

107,108 
Differ  in  weight.  1.3  3 2 

Have  a  grain.  iii.ic4 

Sohemian^  keep  their  colour  in  the 

fire.  iii.  105 

Indian^  change  their  colour  in  the  fire. 

iii.iod 
Afford  a  tinflure  to  a  mild  menftruum. 

iiLro7 
A  difparity  in  their  fhape.  iii.i  1 7 
Their  fpecific  gravity.  iii.i  1 9 

Someopake.  iii.  120 

A  chalybeate  tindure   from    them. 

iii.  1 20, 121 
Gra- 
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GfMulation  of  metals,  how  perform'd, 

i.135 

Grates^  treated  pneumatically.  ii.5dd— 

5^7,573>574i579>582,583,<Jod,<Ji7 

Analyfed-  iii.299 

The  different  fpirlts  they  may  afford. 

iiu^Si — 584 
A  fapa  of  them  for  fauces,  iii.382,983 
The  fpecific  gravity  of  their  juice  al- 
ters with  age.  ii.  338,-^30,^31 
Graft'hoff  ers  in  vacuo*  ii*54<J 
Gravely  to  cure.  .                        i\u6^f 
Gravers^  harden'd  without  qawKhing 
them  in  liquors  or  undluous  bodies. 

uiiz 

Gravity^  what.  1.17.  ii.251 

Its  caufe  fome  general  agent,    i.i  7.  n. 

19.  ii.ia4,i3<^,f37,ip5 
An  active  principle.  1.22  j«  n. 

Ill  attributed  to  nature.  11.320 

Whether  it    reeards  the  centre,   or 
whole  body  of  the  earth.  ii,i23,i24 
Howitafls.  ii.X3d 

Two  kinds  of  it.  11.291.  n. 

Relative  gravity.  ii.  3  tf 2-^}  6  5 

Whence  its  difference  in  bodies,  iii.229 
Confider'd  in  metals.        111.40^—^409 
No  argument  of  fixednefs.         iii.41 4 
Greefij  how  produced  by  various  com- 
positions of  blue  and  yellow,    i.2  28* 

ii.(rtJ — 70 

Not  podiicible  by  every  blue  and 

yellow.  ii.70 

Deifaroy'd,  and  produced.  11.89,94,9  5 

Saf 'greeny  how  made.  ii« 7<^> 7  7 

Greenland^  its  inhabitants  olive*colour*a. 

Griefs  its  effeds  on  the  body.       i\\.^6'j 
GrifeSy  how  cured.  i.92.  iii.539 

GrizoletSy  a  grain  obferved  in  them.  iii. 

104 

One  that  contained  a  liquor,      iii. 1 10 

Ground  ivy ^  its  medicinal  virtues.  iii.59t 

Guaiacum^  the  time  required  to  feafoD 

1.4^1 
i.131 

i-545 

1.98 

i.124 

iii.2(^^,  2d 7 

"•533»534 


It. 
When  beft  feafon'd. 
Its  odour. 
Its  virtues. 
Affords  few  afhes. 
Its  analyfis. 
Gudgeons  in  vacuo. 

VO  L.  III. 


Gum-arabiCy  a  iblution  of  it  precipitated. 

i.524 

Its  virtues,  and  beft  manner  of  exhi- 
bition. iii«57^ 
GumSy  refinous  ones,  their  precipitation. 

ii.47 

Fluid  in  fome  climates.  1.467 

To  cure  their  difordcrs.      iii.639,  640 

Gunnery  improv'd  by  mathematics.!.  122. 

€Sf  n. 
Gun-fo^joder^  the  trades  depending  on  it. 

i.115 
Its  ufe  in  obtaining  done  from  the 
quarry.  i.i  3  5 

Wherein  its  effe^  depend,  i. 225,228 
Its  great    rarifa^lion  in  fmoke  and 
fume.  ^407 

Smelt  by  (bme  (owls.  i.41 4, 41 5 

Firesgradually.  i«479 

Itsdrcfts  incredible.  11.251 

The  velocity  it  gives  to  buUets.ii.  2^8 
The  manner  of  its  exploiion.  ii.400, 

401.  n. 
To  increafe  its  force.  ii.401.  n. 

Fired  in  vacuo.  ii. 420,42 1 

Various  attempts  to  fire  it  in  vacuo. 

11.518,519,51315^4 
To  take  away  its  marks.  iii.tf40 

Gypfttm^  the  remedy  for  canary,    i.i  4^ 

H. 

Hif/7,the  figure  of  itsgrains.i.394i^P7 
When  generated.  1.6^6 

Where  and  now  made.  1.^96,697 

Falling  in  the  winter.  1.696^  691 

Very  Urge  hail.  1.697.  "'-7  5 

Frequent  at  Sumatra.  iii.  5  3 

Rare  at  Ceylon.  iii.  5  3 

Hair^  to  take  off  without  inSniments. 

1,137 

Attra3ed  by  the  flelh  of  fome  per- 

fons.  i.511 

How  dyed  black;  il.4 1 

Halo^Sy  in  the  receiver  of  the  air-pump. 

ii.511 
Hardnejij  whence.  1.34^,347.  n. 

No  argument  of  compaflnefs  in  bo- 
dies. 1.451 
How  introducible  intoixnlles.  i.329— 
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Introducedinto  a  particular  foft  mix* 

ture.     '  i.943,  344 

Hares^o^  long  their  (cent  will  lye.  1.414 

V^ite  in  winter.  ii-43944 

HsrtS'born^  made  fluid  by  a  menftruum. 

Calcined  philolophically.  1.419 

Its  fol vents.  i.53(^ 

Burnt  in  vacuo.  ii.^o$ 

Boiled  Toft.  ii.^51 

Its  analyfis.  iii.  590 

Head-acb^  caufed  by  fweet  fcents.  t.42  3 , 

424 

How  cured.  iii.490»  492*  64,0 

Healfbf  why  animals  enjoy  to  large  a 

(hare  of  it.  ii.x4i 

Hearing  rendered  acute  by  a  fever,  i.429 

Diforders  in  it  to  remedy.  iii.^42,<^43 

Hearty  its  ufe  and  caufe  cNf  motion  en- 

quiredinto.  1.28 

Hearts  of  eels  in  vacuo.  li-  5  3  5 

Heart' burn  to  cure.  i\\.6^i 

Heat^  whence  it  proceeds.  1.300.  iii.440 

Mechanically  producible.   i.x9S9299, 

554f555>557f558t5<^o— J70 

Caufed  bv  motion.  i«47 1 , 4  73 

Differently  propagated   in   different 

bodies.  i.479 

Adds  power  to  menflruums.  i. 5  2  7, 5  2  8 

Produced  by  cold  bodies.   i.554»  5<^4> 

5^5,  57r»372.  iii.43<^ 
Requires  not  the  attrition  of  the  air. 

i.5<^5 
Produced  by  mixing  the  fame  body 

withfeveral  others.  i.5d7— 570 
Heat  caufed  by  ice.  i.568 

Produced  by  putting  together  parts  of 

the  fame  body.  i.5^8.  iii.541 

The  fame  body  that  cools  fbme  li- 

Suors,  will  heat  others.  {.555 

uced  by  the  adion  of  two  bodies 
on  a  third,  with  which  they  fepa- 
rately  produce  cold.  i»3  57»358 

Heat  and  cold  accidentally  varied  in 
their  produ^ion.  i'558>5  59 

The  requifites  to  heat.  i. 5(^0, 5(^1 

Various  mechanical  ways  to  produce 
it.  i.5dr — 572 

Producible  by  the  mixture   of  two 
powders.  i.  5  70,5  71 

By  the  fpirit  of  human  blood,  ^c. 

iii.477 


Its  direftioo.  \.6ot 

Bxpands  metlas.  i.^ix 

Natural  heat  applicable  to  chymical 
ufes.  i.7i,7a 

In  the  earth,  whence.    1.(^41,542,^89. 

iii  y  JO 

Which  heat  the  greatefl,  a  white  one 

or  a  red.  ILiS 

Not  to  be  increafed  in  boiling  water* 

11.413.  n. 
Propagated  in  vacuo..  ii.41 9 

A  great  efikft  of  it.  21.451 

How  afieOed  by  the  ahCsnce  of  air. 

ii^^o,474 
Produced  by  attrition  in  vacuo,  ii.5 1  r, 

512 

The  heat  of  the  air  rari£es  glafa.  iii^ 

5^  52 

The  fummer's  heat  mtyproceed  60m 

effluvia.  iii.  52 

Its  effedsat  Jamaica  1^  to  the  raifing 

of  water.  iii- 5  J 

Prodjjgious  at  Suaquena.  iii.  5  3 

Houf^  fired  bv  the  fun's  heat.    iii.  5  5 

.   Bulleu  melted  by  the  fun's  heat.  iii. 

Howitafifefts  pvorifion  and  vermin 

under  the  line.  iii.^,  70 

jirijlotle's  definition  of  it  examined. 

iii.27%  278 

yhe  caufe  of  fluidity.       iir.403,  404 

Ibavens^     generation   and    corruption 

therein.  ii.252 

How  to  be  obferved  towards  giving  the 

natural  hiftory  of  a  country.      iii.  5 

Hellebore^  black,  operating  by  effluvia. 

i.43<^ 
Hebnont  a  fiuthful  writer.  iii.2  )6 

Hemiplegia^  from  a  bone  prefflng  the 

fDuramater.  1,^6 

Hemorrhages^  varioufly  ftoppM.  i.5(r,5<r^ 

81^445.  iii.574>57J,55>3»5^4>588> 

(f 40— 542 

jy!?M5  without  rumps.  ii.4  5 

Jbrmes  T'rifinegiJluSi  his  advice  to  his 

fon.  i.i<^ 

ISffocrates^  his  account  of  the  world's 

origin.  ILi  14 

111  e£fo£b  of  his  commending  nature. 

iLi43 
Sharjinejij  to  remedy.  iii.(^4> 

Hcbbes^ 
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HobbSf  his  notion  as  to  tlie  rife  and  &U 
of  liquors  in  the  thermometer,    i. 

584,  585 
His  do£lrine  of  fluidity  and  firmnefs 

examined.  i-34^— 3^7 

His  doffarine  of  cold  examined,  i.  7 1 1— 

719 
^His  doArine  of  the  air  examin*d.  ii. 

619—691 

His  dodrise  about  a  vacuum  confi- 

dered.  ii.^pS 

His  explanation  of  the  phenomena  of 

the  air-pump.  ii.^8  3— tf p  7 

Honey ^  its  fpirit.  1.541 

The  way  to  ferment  it  with  water. 

i.289 
Yields  plenty  of  inflammable  fpirit. 

iii.379 

Yields  an  acid  fpirit  able  to  difiblve 

metals.  iii*379 

Hordeum  on  the  eye,  its  cure.       iii.530 

Horn^  a  horn  growing  upon  a  woman's 

head.  11.142 

Horfi'bairSj  their  fpccific  gravity,    ii. 

292,319 
Horfes  preferved  from  a  diftemper  by 
flabling  with  goats.  iii.7  3 

Hounds^  to  know  when  they  have  fcent 
of  a  hare  or  fox.  i-43o 

Hour-glaJJes  made  with  different  mate- 
rials. 1.152 
Human  body^  what.                ii.  129,142 
How  comHtuted  and  preferved.    ii. 

11.141,144 

Many  things  done  therein  againft  the 

bent  of  the  mind.  ii.  1 45 

Ttit  HfiJnming'bird.  ii.iSd,  189 

Hurricanes^  their  uncertain  return  in  the 

j^mericaniQsmds.  i.293 

Whence  they  proceed.  iii.2 1 5 

A  violent  one  at  Fart  St.  George,     iii. 

38 
Frequent  about  the  ifland  Mdufrici- 

us.  iii-39 

Periodical.  iii.40, 4i>  89,  90 

Prognoft  ics  of  them.  ii  i  .40,4 1 

Husbandry  to  improve.  i.ic7 — 1 1 7 

Hyacinths  have  a  grain.  Hi.  1 04 

Hydraulic  contrivances.        ii.47  7 — ^479 

HygrofcopeSy  their  general  and  particular 

ufes.  ii.375— .382 

A  fiatical  one  propofed.    ii.375.^3 7^ 


Whereoftheymaybeniade.  11.57  5, 5  7(J 
Oneoffponge.  ii-37<^ 

Ailandardtor  them  wanting.  ii,377, 

378 
Obfervations  with  them.    it. 3 80, 381 . 

J 77 — 382.  iii.24 
ii.378 
The  cord  hygrofcope.  ii. 38  5 

Will  not  always  alter  with  the  drynefs 
or  moifture  of  the  weather,    iii.24 
A  hygrofcope  in  vacuo.  iii.2  5 

Hydroftatics^  cannot   alone    determine 
whether  a  body  will  fink  or  fwim. 

i.251 

Their  ufe.  i.124 

Fundamental    propofitions  in  them^ 

with  their  corollaries.       1.125,12^ 

Preliminaries  to  their  doArine.  i  i  •  2  8  5 , 

(Their  ufe  to  a  phyfician.   ii*3  37t  338, 

^     ,    54^,343 
Give  the  magnitudes  of  bodies,  ii.338, 

339 

The  uncertainties  whereto  they  are 

liable  in  praAice.  11*342 

The  Hy draft  at  teal  balance*  i  i«  3 1 8 

Direflionsfbr  its  management.   ii.309 

—321 
Cautions  in  afing  it.  ii«343-  n. 

Applied  to  examine  foft  fubflances. 

ii.324 

■  coloured  fands 

and  gravels.  ii-324, 325 

■  the  Materia 

medica.  11.32^,  Sf^. 

Its  ufes.  ii.928,  33o,^(r. 

Applied  to  fluids.  ii .  3  3 o 

■  to  powders.  ii«23'»33* 

V  to  [>odies  that  will  diflolve  in 
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water. 
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?3 


Hyperbola^  its  relation  to  its  afymptote. 

ii.205 
Hyfteric-fits^   how  cured,    i.92,  44.  iii. 

543 


I. 


JApanningy  whereon  it  depends,  i.114 
yaJper-ftoneSy  their  medicinal  virtues. 

i.  81.iii.575 
Some  Mrtly  red.  iii.  5  7  5 

X  y  y  y  a  Tha 
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The  jafper  a  blood  done.  iii.  575 

jaundice,  how  cured,    i.85.  iii. $82,(^43 

— d45 
Jc^,  how  produced.    1.210,478,  71  d,  717 
Goes  off  in  effluvia.  i- 59 8^(^77.  n. 

The  noife  and  force    wherewith  it 
breaks  in  northern  cliinates.    i.482. 

Made  tO'  heat  cold  liquors.    .       i.  558 
Its  gravity.  i.di5 

Whence  lighter  than  water.    i.6i  5 — 

d22 

Floating  mountains  of  it.    i.^i  5, 6^  5 

Its  bubbles,  whence.  i.di  5 — ^20 

■■  net  fiird  with  air     i.d2C, 

Whether  it  communicates  a  coldneis 

at  a  diftahce.  i.d29,  djo.  iii.  52 

Drinking-cups  how  made  of  it.   1.^33 

Differs  inhardnefs.       i.^}3,  (^? 5f  6^6 
Made  firongly  to  adhere  to  wood.    1. 

<^34 
Blue  in  the  frigid  zone.  i.6^37 

Deadens  the  wind.  .i-<^37 

Its  duration  in  various  liqubrs.     i.5^8, 

'       '  .  6\9 

Diffolves  fooner  in  vacuo  than  in  the 
open  air.  1.659.  n. 

Whence  on  glafs  windows.  i.d5 7 

Whether  it  weighs  more  than  the  li- 
quor it  is  made  of  .  .  **i.6'j6 
Whether  it  exhibits  the  form  of  plants 
in  their  decoftions.  i.582 
Made  in  vacuo.  >i.459 
Its  great   expanfive  force.         1.622, 

526.  ii.4j9 
Attempts  to  make  a  lens  of  it.  i.idp 
Prefcrved  in  fummcr.   i.639.  in. 233, 

Idcas^  when  inadequate  or  confusM.     ii. 

202 

Diftinguifh'd.  ii.204 — 206,  209 

The  idea  of  God.  ii.2d5 

Jdeiitity^    the  difficulties  of  conceiving 

it.  ii. 229, 230 

ii.75 

1.510 

ii.316 

ill.  1 30 

ii.478 


yejfcmin  flowers  dye  a  green. 
Jet  imitated. 

Itsfpecific  grauty. 

Affords  an  oil. 
Jet  d^eau's  imitated. 


Idolatry i  whence;  ii.  1 14 

i?he  moil  antient,  what.  it. 

Ignis  fatuus^  miflaken  for  a  ccmnnon 

light.  i*^97 

What..  ii.4cx> 

/ff^gei  of  things,  to  take  o£  i»i3i>i329 

n6 
Imaginatiofij  its  povtrer  to  cauib  difeafes. 

1.90 
Of  the  mother  affe^ing  die  child. 

ii.45 

ImmortaUty  of  the  foul^  fhewn  from  phi- 

lofophy.  ij.241 

Jm^rpbaUltty^  may  have  truth  on  its 

fide.  ii.2i2.CSf  n.  213 

Incantatiofit  the  fuppofed  caufe  of  fome 

difeafes.  i.ipo,i9i 

Incurable  difeafes  what.  i.4.3 

Indians^  the  t&A  of fuperior  knowledge 

on  them.  i.8 

How  they  black  their  skins  to  render 

themfel  ves  terrible.  iii.8  3 

Indigo^  bow  made  a  ftaple  c(Hnmodity. 

i.150 

Induration^  an  artificial  one.    i.  3449345 

A  natural  one.  i*34  s 

Infinity y  its  idea  incomplete.  ii.203 

jlrtfiotlc^s  definition  of  infinite,   ii.279 

Inflardmability  mechanically  producible. 

i-3oo 


Wherein  it  confifts. 


111.311,395 


What  bodies  are  inflammable,    iii.  318 
Metals  made  inflammable.  iii»395,39(^ 
Human  blood  inflammable.       iii.449 
Inflammaticm  to  cure.  iii. 64 5 

Inhabit  ant  Sy  the  obfervations  to  be  made 
on  them  towards  a  natural  hiftory 
of  their  country.  'i\\.6 

Inje^ion  of  liquors  praflifed  upon  ani- 
mals. i.38 — ^40 
J«ik  made  without  galls.         .i«57»  i'»38 
Afforded  by  two  limpid  liquors,  ii.37 
Invifible  Ink,  its  compoficion  and  ix>e- 
thodofufing.      1.437,438.11.38.  iii. 

4^8,  4»D 
To  difcharge  or  change  it.       ii.47,48 
One  that  writes  in  three  di&rent  co- 
lours. ii.72 
Inoculation^  obfervations  thereon.    1.2  50 
lufe^ts^  rendered  lifelefs  thro'  want  of 
air.                          ii.128, 4^0, 46'i 

Their 
t 


I  N  D  E#X 


Their  skill  in  making  their  nefis.     ii. 

Jtt/J/«fl  in  animals,  what.      i.20.  ii.181 
Intellect,  vfhsLt.      ^  ii.204 

joinery,  a  defcfl:  in  it.  1.1 30,  i  ^6 

IrelandiTkOMrifhts  no  venomous  creatures. 

iii.529 

Iron^  figurable  by  ftrong  moulds.   1.112 

Made  fufible  and  poliihable.    1.112, 

I2y 
How  kept  from  rufiing.    i.i  12.  Iii.3  r, 

52,  53 
Hammer'd  cold  (ot  fhoeing  horfes.    i. 

129 
Grows  magnetic  by  (landing  perpen- 
dicular. 1142,497,498.  ill. 90 
Gilt  with  water-gold.  i.i  5 1, 1 52 
A  fort  that  fmells  rank  in  the  working. 

i.398 
Its  filings  mix'd  with  oil   of  vitriol. 

Conceives  heat  with  Ailphur  and  wa- 
ter. i-57i 
How  heated  by  hammering  and  filing. 

Its  ore  made  to  attraft  the  needle. 

i-504 
•        how  reduced  to' metal.    1.505 

Eleftrical  1.512 

Whence  faid  to  be  converted  into  a 
load-flone.  1.498 

May  a6l  as  a  load-flone.      i.49(^>  497 
Made  magnctical,  may  be  foon  de- 
prived of  its  virtue.  i.5bo 
Its  filings  made  to  dance  by  a  load- 
ftone.                                1.477, 478 
Has  an  injeftinc  motion.  i.487 
Made  readily  to  receive  a  magnetifm 
from  the  earth,  i.284,285,2^7,498, 

499 
•  Is  reddl/h  when  calcined.  11.95 

Found  common.  i*i75*  111.49(^,51^ 
Diflblves  green  in  oil  of  vitriol,  ii.95 
■  reddifh  in  Jquafortis.        ib. 

Found  in  form  of  mud.  ii.324 


Weigh 'd  cold  and  red-hot.      11.3  89.  n. 
.  Conuimed  by  the  air.  ii.430 

Made  pulverable  by  Handing  near  falt- 

water.  '\iu6z^6'^     _  ^ 

Why  not  ufed  In  copper-mines,    \\u6z     Latnf^  a  rolling  lamp, 
Obtain'd  firom  a  fand.  iii.75 


Its  growth.  iii-P7»>5P 

Its  ore  vitrified.  iii.zSo 

Diffolved  by  urinous  fpirits.      iii.434 
Digefted  with  fpirit  of  human  blood. 

iii.480 
Apt  to  impregnate  liquors.  iii.49d 

Iron-moulds  to  prevent.  i.i  1 5 

Iron-flone^  makes  an  artificial  mineral' 
water.  iii-5i5 

Ificles  found  in  vaults,  their  fpecific  gra- 
vity. ii-3i5 
IJfueSy  to  make  run.                        iii.(J45 
Itch^  to  cure.                                 \\x.6^y 
Juices  of  vegetables,    how  preferved. 

i-75 
Julyflowcrs  treated  pneumatically,    ii. 

,      n  ^^5»  593 
Junifa^  its  fruit  colours  the  nefh  of  ani- 
mals violet.  ii-i34 
Ivory^i  how  to  ftain  it  of  lafting  colours. 

i.i  3  3,448 
Soluble  in  Aquafortis.  \\u^o6 

Ivory-blacky  how  prepared.  1.150 

Ufed  in  painting.  ii.  3  8^ 

IT'i/f,  ufed  in  the  making  of  alum.  if.. 

Kty^  the  relation  it  has  to  a  lock,  i.200 
Kidneys^  their  diforder^  to  cure.  \\\,6i^6 
King\sevily  how  cured.  i.i4.,44^8(f. 

111.580,54^ — (^48 
Kitliffgs  included  in  vacuo.  ii-  5  3c,  5  3 1 
Kno^x ledge ^  the  objefts  of  it  in  man.    ii. 

200,201 

Thefuperiority  it  gives  one  man  over 

another.  xhi^C 


L. 


L^C  of  vegetables.  ii.ioi— 103- 

A  yellow  vegetable  lac  how  prepa- 
red, ii. 101,102 
A  red  vegetable  lac.  ii.103 
Gum-lac  melted  by  the  fun*s  heat  in 
fome  climates.  i457 
La6leal'veJfelSy  how  didovered.       1.171 
Zatotir-fainSy  a  remedy  for  them.     7.99 

1.12^ 
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INDEX. 


The  inconveniences  o£CarJan^s  lamp 

remedied.  1.127 

Xand^  how  improveable.       i.  lod — 109 

•Boggy  land  improved.  1.108 

Clay  and  fandy  land  how  improveable. 

liio 

LafisCalaminaris^  /heaths  acids,   yet 

affords  them  ftronger  in  difiillation. 

111.55^ 
Xafis  UdmtatiteSi  its  fpecific  gravity,  ii. 

Zafis  Lazuli^  its  emetic  quality  and 

fpecific graidty.  ii.ji^^  527 

Lafis  NefhriticuSf  its  medicinal  virtue. 

1.79- i".  575 
Zark'Jpttrs  treated  pneumatically,      ii. 

588,589 

Prelerved.  ii.d44«  6^6 

Zauan^  changeable  to  a  gold  colour. 

1.450 

Laudanum  ofHelmont.        i«99.  iij.d48 

La^s  of  nature,  their  di&rence.     1.291 

Zead^  its  ore  melted  by  a  powder.  1.1 30 

Changes  colour,   and  aads  weight  to 

gold  ^c.  in  cupellation.      1.2^4.  ii. 

391,395 
Made  volatile.  i.  3 1 5 

Its  ores  differ  in  feveral  properties.  1. 

Avery  rich  lead-ore  that  afforded  no 

filver.  i.  1 5  5 

An  apparently  light  ore  rich  in  filver. 

^  .  "-^'^ 

Turns  red  by  calcination.  ii.9  5 

Its  various  colours  when  melted,    ii. 

5^<^ 
Its  phenomena  in  Acpia  forth,     ii.9^ 

Its  ore  diftinguifhed  into  three  kinds. 

ii.32^ 

XJains  weight  by  calcination.       ii.390 

Regained  from  its  calx,  ii.399.  iii.448 

Cooled  in^aouo  after  fufion.      ii.6^i  8 

Inmieried  in  mercury  in  vacuo.  \u6z  5 

Its  growth  and  increafe.       iii.95,  9(5, 

Whence  its  increafe  of  weight  upon 
buildings.  iii.9(>,97 

Pervaded  by  alabafter  and  white 
marble.  iii.9(^ 

The  various  changes  it  imdergoes  by 
*fire,  iii.53tf 


III  ore  yields  a  fulpbureous  liquor. 

111.394 
Sometimes  mix'd  with  antimony  in 

the  mine.  iii.400 

Di^lved  by  fpirit  of  vinegar,    iii.43  5 

ilacklead^  what.  u.^t6 

Its  fpecific  gravity.  it. 

Red-lead^  how  maae.  ii.3p 

Didublves  white  in  fpirit  of  vinegar. 

ii.i9 

Deftroys  the  acidity  of  vine«r,  and 

afterwards  adt  as  oil  of  tartar. 

if.  89 
Leather^  prepared  without  oak-bark.  i. 

134 
Its  porofity.  1.441 

Powerfully  imbibes  moifture  from  the 

air.  i.44(r.  ii.37(5' 

leeches  in  vacuo.  u-544«  545 

ZemTf^j  treated  pneumatically.  11.592, 

593>^o8 

Lemtive-Ekduafy^  purging  by  its  (cent. 

1424 

Lefrofy^  to  cure.  111.^48,  ^49 

Levity^  if  caufed  by  the  air  in  bodies. 

1.124, 1^5 
Thedodrineofpofitive  levity  over- 
thrown. ii.3^2*^3<^5 
Z/W;r,  by  whom  treated  of. '  j.  7 
The  proportion  wherein  it  decreafes 
from  the  illuminating  body,     i.i  20 
Whereon  its  doftrine  depends.    1.2  22 • 
(5^  n.  ii.13.  n.  57.n.  58.1). 

104.  n.  ^(7. 
Whence  it  proceeds.  1.30©.  55?  n. 

Its  diffiifive  property.  1.481 

Its  reflexibility    and    reftangibility, 
what.  ii.  7.  n.  2o.n. 

When  ftifled  in  bodies.  ii.i  5.  a 

Its  phenomena  in  a  darken'd  room. 

ii.2i,  55—59 
Its  rays  reflefled  and  refracted  by  dif- 
ferently coloured  papers.  ii.  5  5 
Objefls  viewed  in  dirorent  kinds  of 

it.  "-58,59 

Tinged  in  pafiii^  thro'  coloured  bodies. 

ii«d5 
Tinged  by  a  red  sky.  i\.6% 

A  diffimilar  body.  ii.  104.  n. 

Differently  feparable.  ii.  1 04.  n. 

Found  in  various  fubje As.  ji.  1 1 6 

No 


INDEX. 


No  argument  oft  divioe  nature  in  the 

celcttial  bodies.  ii.ii<^ 

In  vacuo.  ii.140,510,51 1 

Whether  convertible  into  bodies,    ii. 

23a,  aSJ.n. 
How  it  may  aft.  ii.4.00 

Oddly  procbced  in  the  receiver  of  the 

air-pump.  ii.455 — ^5^ 

Pienti tully  lodged  in  the  air.  ii.4  5  6 
That  of  glow-worms  i«  wciw.  il^z6 
Afibrded  by  the  flefh  of  whitings. 

Every  light  has  its  peculiar  po^er, 

virtue,  or  tin£hire.  iii*S5 

Conveys  the  powers  and  virtues  of  the 

planets.  iiio5 

Extinguifhed,  and  rcftored  in  rotten 

wood.  iii.i5tf— 1^0 

in  putrid 
fifh.  iii.ido — 16$ 

That  of  rotten  wood  and  glowing  coals 
compared.  iii.  1 6  5—1 6i 

Afforded  by  flefh.  iii.idS — 171 

■  I  by  mercury.  iii.i  7 1.  n. 

Its  nature  and  proaufiion.     iii.i  7  2.  n. 
Suddenly  produced  in  water  by  a  li- 
quor not  luminous*  iii.iP5 
Its  motion  not  inftantaneous.    ii.58.  n. 

]ii.i8<^,i87 
A  light  refembling  that  of  the  ftars. 

iii.ipo 
The  a£lion  mutual  between  it  and  bo- 
dies. iii.2(^5.n. 
Enters  the  compofition  of  bodies,    iii. 

505.55?  n. 

Changes  filver  into  gold.       jii.32 1 .  n. 

That  of  the  mind.  ii.220 

Lightnings  odd  e£fe£ls  of  it.  1420,421, 

473.1ii.53 
A  phenomenon  of  it  accounted  for. 

i.44(^ 
Happens  in  all  feafbns  of  the  year. 

i.dp5 
Seen  moving  in  a  thunder-cloud,   iii. 

59 
Its  phenomena  exemplified  and  imi- 
tated. \\\.i66^i}6 
ZimtSy  their  lofs  not  irreparable  in  all 
creatures.  j.29 
Remedies  for  pains  in  them.    iii.^4p 
Zime^  whether  an  alkali  or  acid.    1.57. 

ii.^3>  d4 


The  time  it  requires  to  harden  in  mor- 
tar. 1.345 
Whence  its  heat  in  flaking.    1.551 — 
^                                    554, 691 
Diftiird  with  fpirit  of  wine.     i.5<^3f 

5^4 
Slaked  by  warm  liquors,  and  prefer- 
ved  unflaked  in  cold  ones.        i.  1 6$ 
Slaked  with  hot  water.  1.^92 

Slaked  with  fpirit  of  fait.  1.592 

Its  flaking  no  proof  of  an  antiperiflafis. 

ib. 
Slaked  in  vacuo.  ii .  5 1 2 ,  5 1  j 

Gains  in  weight  fi-om  the  fire,    ii-395, 

39<^ 
Not  reducible  to  elementary  earth* 

iii. 423. 

Its  medicinal  virtues.  iii.  581 

The  eKhalations  of  lime-flone  may 

render  land  wholefome  and  fertile. 

iii.  523 

Lime-'Doaters  its  medicinal  virtue*     i.80 

How  prepared.  i  i  i.d'  1 8 

Linen  wniten'd  by  the  finoke  of  coals. 

ii.49 
May  a£l  as  a  fpeculum.  ii.  5  5 

LineSy  flill  inclimng  to  each  other,  that 
never  meet.  ii.2i5 

Linfted-  oil^  its  medicinal  virtue,  iii.  5  R  i 
Linus,  his  fumicular  hypothefis  exami- 
ned. "'^57 — ^<^3 
His  fblutious  of  fome  pneumatical  ex- 
periments examined.     il6y  5 — ^78 
LionSi  whether  terrified  at  the  crowing, 
of  a  cock.  1.484 
LiquifaEtion^  how  caufed.           u±^.xu 
Liquors,  the  di&rent  kinds  of  difierent 
nations.                                 1.51,  52 
A  chymical  liquor  that  would  rife 
with  the  increafe  of  the  moon.  1.^9, 

78 
How  liquors  are  a£&ded  by  frofl.    i. 

6oiy6o%6io 
Expand  in  freezing  i.di  o — 5i  3 

May  contra^  by  cold.        1.513 — ^'5 
Their  expanfive  force  in  fireesing.    i. 

^2  0—^25 

A  cold  liquor  having  the  property  to 

bum  and  confume  bodies.        i.20^ 

Whether  liquors  become  cold  by  being 

deprived  of  fluidity.  1.58^ 

To 
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To  cool  them  in  fummer.  1.555.  iii.  j  5 

How  cooled  in  Guinea.  1X1,^6 

A  liquor  produftive  of  furprizing  ef- 

feds  in  the  quantity  of  a  drop.     i. 

i-55^ 
An  eafy  way  to  difcover  the  ftrength 

or  tenuity  of  liquors.        ii.354,  %%  5 
Their  afcent  in  capillary  tubes,  ii.44:', 

44^49^,  497,  ^20,  tf2£ 
Various  liquors  feem  to  boil  in  vacuo. 

ii.473,474. 
Afcend  to  dififerent  heights  by  fuftion. 

ii.484,485 
Contain  air.  i^.5SN  53^ 

Infipid  ones  may  aft  as  (blvents.  iii.78 
Their  difFercntlpecific gravity  in  fum- 
mer and  winter.  iiii  433  n. 
Litharge^  its  fevcral  ufes.  i.i 32 

of  gold,  what.        iii.a(52,  2^3 

—  of  nlvcr,  what.  iii.270 

Ijtmafey  various  colours  exhibited  by  a 

fblution  of  it.  ii.939  94 

Lixivia^  to  find  their  precife  ftrength. 

i.115 

Loadftone^  by  whom  WTotc  oC  i.7 

Its  power  increafed  by  capping,  i.145 

Suftains  nofbnfible  lofs  by  its  effluvia. 

1.400 
Its  effluvia  penetrate  glafs,  ^c.    i.410, 

411,  422 
Will  fometimes  deftroy  the  attra£live 
power  of  a  needle.  i.4  2  2 

Some  load-ftones  have  a  great  attrac- 
tive power.  i.422,42;,477 
Will  make  iron  filings  dance  ereft.    i. 

478 
Lofes  its  virtue  in  the  fire.  i.497 

May  have  its  poles  alter'd.  i.289,497 
Made  to  acquire  new  poles  i.49v>592 
Changes  its  virtue  with   its  pofirion. 

i.499 

Experiments  and  obfervations    upon 

theftone  itfelf  i.501 — 505 

The  phenomena  of  load-ftones  heated 

ana  cooled.  1.501 

Will  ftrikefire.  i«5oi,  502 

May  take  a  touch  like  iron.  i.  502 

Engiijh  load-ftones  prefer ve  their  di- 

redlive  and  attractive  virtue  after 

ignition.  i.502,  505 

Jleated  load-ftones  approached  by  a 

capped  magnet.  1.503 


Quenched  in  water.* 

Lofe  in  weight  by  ignition. 
\  .Diflblvcd  io  fpirit  of  fair, 
in  Aqua  regia. 


*  ^ 


1.50? 

I*. 
i.504 

Will  attca£l  in  vacuo.    ii.i4Q^99>5 :>o 
A  fmaller  and  a  weaker  may  draw  iron 
from  a  larger  and  a  ftronger.  ii.2  5  2 
Its  fpecific  gravity.  ii.  315, 527 

Load-ftones  vary  in  their  weight,      i. 

398.  ii.328 
Will  aflecl  needles  in  vacuo^    11.421, 

422 

May  aflefl  the  human  body.      111.125 

Lcg'iJcoody  its  infufion  tum*d  of  various 

colours.  il*83>9c,9i 

Longitude^  methods  to  difcover  it  at  feu 

i.f  3S.  n. 
Loofineft^  how  cured.  i.  1 00,549,550 
lAma  cornea^  the  procefs  of  Jr.     1.255, 

,       ,^  5i7»557f  5?9»  540 

Hard  to  diflol ve.  i«  5  3  7 

Lunafixtty  what.  \,\66 

JJungs^  coUapfe  upon  a  wound  in  the 

thorax.  i.27.  ii.453 

A  fupemumerary  lobe  found  io  them. 

i.173,  174 
Adhering  to  the  ribs.  i.  1 74. 

May  ftrangely  convey  things   into  the 

body.  i.448 

Their  ftruflure  and  ufe.  \\.^6i — 472 

Not  abfolutely  neceflary  to   refpira- 

tion.  11.453^454 
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MAcabuy^  a  violent  operative  plant 
in  Ireland.  i.437 

Madder y  turned  red.  11.75 

Affords  a  vegetable  lac.  11.103 

Mad'dogSy  their  poifon  convey*d  by  ex- 
halation. 1*4359  43<^ 
The  poifon  of  their  bite  may  long  lie 
con  cealcd .                       ii-i44>  ^51 
The  cure  of  their  bite.  iii.  548 
MadnefSy  propagated  in  cattel  by  efflu- 
via. 1.413 
Magifteries  of  vegetables,  how  obtain'dL 

i.5»9 
What.  ii*>99- 111-405 

Of  metals.  iii- 39  5 
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M^ical  cures  to  be  enquired  into,    i .  S4 

l^fagnetic  needles,  how  to  abolifh  and 
alter  their  ▼crticity.         i.499i  500 
Magnetics^  the  experiments  made  there- 
in imorobable.  1.145,171,234. 
New  dilcoveries  herein.  i.500.  n. 
J^f^^netifm^  acquirable  by  bodies.    1.289 
Produced  mechanically,     i.495 — 5 0  5 
A  hintfor  a  good  magnetical  byporae- 

fis.  i.iyr 

Wherein  it  differs  from  gravity,     'i. 

joc.n. 
Magnets^  celeftial  and  aerial.  iii.87,S8 
Malty  how  made  cheap.  i.  i ;  i 

Man^  his  compofltion.  1.218 

What  kind  of  creature.  ii.i  99,209 
His  ignorance.  ii.2  7^,27  7 

Whether  the  only  rational  Ipeftator 
of  God's  works.  ii*  1 7  5 

His  body  a  compound  engine,  ii. 1 93 
His  form  what.  ii**  3  7 

The  ftrength  of  his  body.  ii«  3  5<^ 

^tf;////i&t»r/i,  a  poifonous  plant,  how  ren- 
dered wholeibme  aliment,     i.  1 4, 50 
Its  medicinal  virtue.  i.8o 

3fo«i^r/fik^,  its  fboorific  virtue.  '■      i.435 
J1//7^^;/f/^,  itsufeinslais-making.  i.149 
Exhibits  various  colours  in  gials.  ii.99 
Found  near  an  Engtijb  jKyttcry.  ii. 3 2  3 
Manna^  the  uncertainty  of  its  appearance. 

Manure^  may  enter  thie  compofiti^n  of 

vegetables.  iii.238 

Marble y  counterfeited  by  a  cement,  i.  1 1 1 
White,  ilained.  1.111,453,454 

White,  its  fpecific  gravity^  ii.519 
Porous.  i^5i 

Black,  eleftrical.    '  '  i.'5i2 

Its  difierent  colours  when  tough  and 

polifhU  ii.8 

Black  and  white,  their  different  e£Cb£ls 

upon  light.  ii*54>35 

Figures  met  with  infiiwing  it.  ii.idi 
Polifh'd  marbles  fticking  together,  and 

falling  afunder /Vvtfc^e?.  i.2$4,^24 
— 32^.. ii.3 13,440,441,  52<5^,527, 

<^7^»  ^77f  ^93 — ^95><^99>7oo 
Examin'd  hydtoftatically.    iii. 1 29,1 39 

Perfumed  quite  thro*  its  fubftance. 

iii.527 
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Marbled-paper,  ho'v  made.  i.r34 

Marble-lime^  endures  the  water,    1.331 
Marcafites^  found  in  llones,  ^c.     i.342. 

iii.f  32 
Burft  in  the  air.        i.  344,401.  ii.384 

•  Their  compofition  and  ftru^ure.  i.387. 

111.132 

May  afibrd^old.  i.  1 5S 

Yield  at)  e££>refcence.    1.4(^1.  ii.384. 

iii.79 
Analyfed.      i.453.  ii-3i7.  iii-5i5»5i4t 

5*5»590. 
How  diftinguifhable  from  metalline 

ores.  ii. 317, 318 

Their  fpecific  gravity.  ii.  3 1 7 

Are  a  kind  of  metalline  ore.  ib. 

May  alfbrd  excellent  medicines,  ii. 3 1 8 
XjTow  hot  1>y  diflblving  in  the  earth, 

and  in  water.  111.233,23^—239,241, 

■        .   .  ,  530 

Som^  that  yielded  running  mercury. 

iii.400 

Make   an    artificial  mineral  water. 

•  .  :  iii.515 
Very  common  in  the  earth.         iii.525 

Marvel  rf^Peru^Ats  gaudy  colours,   ii.8 

Not  durable.  ii.2  5 

Materia  caleftis,  its  velocity.  ii.268 

Materia  ntedica^  how  to  increafe  it.  1.58 

—do 
How  to  improve  it.  1.5^,57.  iii.  582— 

584 
Examined  hydroftatically.  u.^i6y^€. 

Materia  fubtilis^  the  neceflity  for  it. 

1.19.  n.  284 

MathematicSy  its  advantages.  \i.i6o 

Ufcful  to  phrlqfbphy .         1 .  r  1 7—  \  1 3 

"May  fuggcft  ncW  experiments,    i.  1 2  2 , 

' '  ■  '  111 

Matter^  an  univexfal  matter.  1.197 

Its  eflcntial  properties.   1.198,2751*?^ 

Whether  external  to  the  mind,    i.20? 

20d 

Of  what  particlc^compofed.  i.2oJ>.n. 
Its  great  divifibility.  1.403 — 409.4^  3 
Indifferent  to  all  ftates.  ii.  1 24 

Whenthefame.  ii.229,230 

How  divided  originally.  111.2^3 

Its  particles  may  rctiiin  their  nature 
in  compofition.  111.2(53,2^4 
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Mean  proportionals ^  two  where  there  it 

rot  one.  11.224 

Mechanical  fhilofopby^  what.         1.187 

Recommended,    i.187— ip(^.  Hi. 3^0, 

3tfi 
Mechanical  principles^     their  fertility. 

i.2  75-.2  78 

Mechanical filutions^  what.  ii.347 

Mechanics^  what.  i.  r  2  3 .  n. 

Advantageous  to  natural  j>hllofbphy. 

1.J23— 129 
Medicine,  the  ftatc  of  it  in  the  Eafi- 
Indies.  i.8  3 

The  ftatc  of  it  in  Brazil.  1.9  3 19  7 

Difficult  to  make  an  exa£l  experi- 
ment in  it.  1.17^ 
Medicines^  the  advantage  and  di&dTan- 
tage  of  compound  ones.        i.d  1,6% 
Whence  faid  to  be  both  hot  and  cold. 

i-357 
Why  effeffaial  in  Come  difeales  and 

not  in  others,  apparently  fimilar. 

"1 554 
Whether  they  refpefl  particular  parts 

of  the  body.  iii.  5^1,  ^52 

Simple  medicines  recommended,    iii. 

57^—594 
MelonSy  very  large  in  RuJJia.  u66q 

Membranes,  porous  in  animals.  1.442-— 

444,447 

Memory,  its  modus  of  operation  hard  to 

account  for.  ii.215 

Menfes,  happening  at  unufual  parts,  ij. 

132 
Remedies  fer  their  (uppreflion.      iii. 

6$o,  ^7  5 

MenftrtamSy   a  powerful  one  afibrded 

by  common  bread.  i*34»4P 

May  again  ferve  for  the  iame  opera- 

tioa  i.73 

Powerful  ones    to  be    fought  after. 

A  ftrange  and  curious  one.        1. 71^,  77 
The  Menfiruum  teractaum.  Its  pre- 
paration and  efteds.    L  150,2  d  i , 3  7  7 
A  ftrange  one  for  metals.  1.372 

The  permeating  menftruum.     1.427, 

445 
Their  operation  quicken'd  by  heat. 

i.527,528 
Compound  ones.  i.  5  f  9 


Whether  they  mufl  htve  an  aflinicjr 
with  the  bodies  they  diflblve.  1.531 

—553-  iii.55?,  55<^f  557 
Muft  iometimes  be  lower'd  or  beignt- 

ned  before  they  will  work*  i.1^3— 

.    i^^»455.533fJ54.  M.3J5 
Whence  their  adion.  1.301. 11.472,47$ 

Ad  variottfly.   ].47f4^-  ii.398.  iii.347t 

May  ate  by  unregarded  means,    iii. 

7^1 93 
One  that  diflblires  tin,  m^jlqus  finis 

dlflblves  filver.  11.95 

One  that  diflolves  gems.  iii. i oi 

Proper  ones  may  make  cxtrads  of 

gems.  iiiao7,ii9 — 121,125 

Various  kinds  of  them  in  the  bowels 

of  die  earth*  111.123 

Not  unlike  the  alkaheft  obtainable. 

...      ^ 
nu^^6 

An  infipid  one  that  diflblved  ^Jd. 

iii.2Sd' 

A  peculiar  compound  one  ior,di£Ebl* 

vinggold.  ,   .  iii,3o^y207 

A  fimi^e  one  that  ^i0bl vea  ani  cai&s 

coral  in  diftillation.  iix.348 

One  that  would  oddly  diflbdate  the 

parts  of  very  fixed  minerals.  111.348 
May  feparate  and  retain  parts  from 

bodies  irrefbluble  by  the  fire.    iii. 

349 
Manydiftin^  kinds.  iii.552,553 

A  potable  one  that  diflblvesftones  and 

metals.  iii-533 

MenJUratiotty  performed  hydroftatically. 

ii,340.  &n.  341,  542 
Mercuries  producible,  iii.397 — 400.  3^7 

— 4»5 
Metalline  mercuries  di&r  firom  the 

common.  iii.410 — 41 5 

Mercurius  dulcis^   eaten  like  bread,    i. 

97-  n. 

How  prepared,   i. 5  3  5. 111^79,54^, j  70 

Cafuaily  changed  into  an  antimonial 

fubftance.  111.^7 

Its  medicinal  virtues.  iii.  58  5 

Mercurius  vit^,  how  prepared,  i.  523.  ii. 

«   ,  '7,47 

How  beft  corrected.  i.74 

JlfiTnifr}^,  ferviceableinthepalfy.  1.98 

Cor- 
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'lUfCbinmehcled  Ibr'lbveral    difeafes. 
"A  ^powerful  ettpiiictfl  mdScme  made 

'.r  of  it.  5.10} 

operates  vftiioufly  opon  the  body.  ii. 

•      *  «••         o 

c  T32.111.4}0 

Itt  fublimate  fublimed  with  tin-glals. 

*     ii.41 
What.  iiui6i.  n.  397,4.03 — ^405 

The  principle,  what.  iii,  3  r  p,  3  2  o 

Of  metals,  what,  and  how  counter- 
feited.      iii.297, 298,  399,  403—' 

40  J 
The  mercury  of  gold,  iii.19  7,402,40s, 

409 

The  mercuries  of  bodies  different. 

iii.321,322 

That  of  tin  tum'd  into  gold.      iii.321 

Metalline  mercuries  &ced  into  nobler 
metals.  iii:32i,;22 

A  green  mercury  of  copper.Jii.  321,322 

That  of  lead  fixed  into  gold.    iii.  3  2  2 

Thofe  of  antimony  and  lead.  iii. 399, 

400 

The  mercury  of  filver.  ib. 

The  mercury  of  antimony,  ka  efleds 
upon  goldf.  iii.40C,40i 

Growing  hot  upon  ^Id  and  filver. 

ill.  400 — 402,  412 

The  criterion  of  a  metalline  mercury. 

iii.401 

Metalline  mercuries  amalgamated 
with  gold.  iii.40i,4Ti,4i2 

The  Acuity  of  growing  hot  with  gold, 
a  durable  one  in  a  metallme  mer- 
cury. iii.40x 

Various  ways  of  making  metalline 
mercuries.  iii.401, 41 4 

RefemUed  by  metals  in  fufion.    iii. 

405,404 
Running  mercuries  difter.  iii.404,410 

—41  J 
Mercuries  heavier  than  the  conmion. 

iii.405^— 414 
An  attempt  to  precipitate  a  metal- 
line mercury   amalgamated  with 
gold.  )i].4i3 

A  running  vegetable  mercury,  iii.414 
The  ule  of  metalline  mercuries  incby- 
miftry  and  phyfic.  iii.41 5 


Ait  metalline  mercuries  prefently  rai(e 

*     gold  in  diflillation.  iii.41 5 

Meffages  to  convey  fecretly.  1.115 

Mftalit  how  diflblved  in  menBrua.  i.47, 

48.  n. 
Received  into  the  ftomach.  1.48 

To  fplit  thin  plates  of  metal       i.  1 34 
How  granulated.  i.  i ;  5 

Wires  of  different  metals  yield  diffe- 
irent  notes.  1.143 

Particularities  in  iufing  thofe  of  diffe- 
rent mines.  1.1(^9,170 
Are  porous.                    i«450,  454,5  5  5 
To  make  them  volatile,  and  bring 
them  over  in  diftillation.  1.374.111. 

543.  544 
May  emit  effiuvia.  1.398 

May  be  affefled  by  effluvia,    i.430, 

435 
Penetrable  without  difplacme   th^ir 

pans.  1.450.  n. 

May  be  enter*d  by  grofi  bodies.  1.454 
Penetrable  by  (ulphur  and  arfenic. 

1.454 
Perfimied.  1.454,455 

Their  parts  are  in  motion.  1.4^0 

Expand  by  heat,  and  fhrink  in  cool- 
ing. i.488,489 
Diffolved  by  bdiline.  i.528 
Made  more  fluid  by  long  fiifion.     i. 

310, 511 
Affeftcd  by  froft.  1. 5  9  5 ,  596^609 

Varioufly  diflblved  and  precipitated. 

ii.88,89 
Their  di&rent  colours  in  different 
ffates.  11.9  5-^9 

Brought  to  exhibit  adventitious  co- 
lours, ii.ioo 
To  examine  mixed  metals  hydrofta* 
rically,  ii-374 
Gain  in  weight  by  ignition,    ii.388 — 

39a 
May  fink  into  the  cupels  whilfl  kept 

infufion,  ii-39r 

Their  calces  what.  li.  5  98 

Why  they  fume  not  in  fufion.      ii. 

400.  n. 
MtltcdmttSils  cooled  in  vacuo*  ii.(ri8 
Their  calces  expoied  to  the  rays  of  a 
•   buming-glaft  in  vacuo,  ir.6  3  3 

What  they  an.  iii.3sr.n. 

Zzzz  z  To 
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^-   To  make  ,a    table  of  their  grafities. 

Found  fomctimes  pure.  iii.34i 

How  aflfeflcd  by  the  air.  iii.83,84 
Their  growth.  iiJ.94,98,538 — 341 
Produced  from  fteams.  Hi-939 

Their  manner  .of  £}rmai;iofi#  iii.340 
Whence  they  have  their  weight,    iii. 

Mayhav6  their  Ipecific  gravity  dimi- 

r.ifhed  by  a  final!  addition,    iii.408 

Their  gravity  confidcr'd.  111.40^^—409 

Their  fufion  how  promoted  or  bin* 

dered.  ifii.429,430 

';  Raifcd  in  vapour.  .  ^    _  .  iiti54},544 

•Their  folutions  change  colour  with 

gauls.  iii.507 

Metaphyfical  difficulties^  whence,    i.705 

llardly  to  be  fotved  by  men.       ii.200 

Meteors^  whence.         1.434,705.  itf.529 

Foretold  by  the  hygroicope.   -11.381, 

Requifite«to  the  biftoryofthem^    ii. 

385,  387- n. 
MczereQn\  its  bloflbms  tum'()to  a  green. 

•     ii-75 
Mice^  trcfttjcdpneum^ically.  'ii.f24<5i5, 

539,541—543 
Weigh'd  before  death  and  after,  ii.529 

Drowned.  it.5S5>55^ 

MicrofcoJfeSy  apply'd  to  various  bodies. 

ii.22 
■to  bodies  apparently  fittootfa.  t\,6 

■ to  taffaties,  t?c.  ii.9 

•  to  a  green  compound  powder. 

ii.10,70 
■    ■     to  vinegar.  1.9,1 3 

to  mites.  i.12. 

May  difcover  the  particles  of  bodies 
from  whence  their  colours  proceed. 

ii.io.  ^a 

JU^lky  how  coagulated  by  runnet.     1.3  3 r 

That  of  the  nurfe  affefling  the  child. 

i.:o8.iii.288,550 
Contains  air.  ii*434 

Its  expanfion  in  the  air-pump.  ii.  540 
Treated  pneumatically.  ii.dop 

Preferved.  11.^34 

Its  analyfis.  iii. 348 

Turn'd  red  by  fait  of  tartar.  111.4^7 
Tne  changes  it  undergoes  in  an  in&nt. 

iii.5<^2,ji5} 


,  Has  mc4i«iMl  f irt«cit  iilsSo 

To  increafein  nur(es.  111.^50 

Miikji^ay.f  eximmM  Wfth  it  tefeftope. 

ii.51 
ASUifeJ^s^  thcifmedtciDal  yirtue».  1.46^, 

.       47,<55 

Mind  o( mm,  how  ftamiMl.  B.2a4f  16^, 

207,  6?tr. 
.   Its  internal  ligfatJ    li.  ii.2ao 

Mineral  JUbfiances^  found  in  the  human 
body.  i.34 

Mixed  with  oil  of  vitriol  i.  ^6^ 

A  mineral  mafs  flrra^ly  iceixed.  K^  9 
Minerals  of  the  famo  fpecies  may  widely 
differ.  i.ij5 

Change  colour  by  the  adion  of  the 
fire.  11.95 

Several  mineralt   difioived  in  their 
propier  menftruums.  ii.9  7 

'  Impart  coloan  dificfcm  froiA   ^heir 
own.       •.  '•..■.'        it.99,ici 

All  heiTy  ones  to  be  exanuned  hydro- 
ftaticallyi  ^i^^^s 

Various  ucuregudedniiineralt  ift  Eng- 
land.'- ti«3ft^,)24 
How  to  be  fearched  for.  iii.i  22 
Obfervations  to  be  made  on  them,  to- 
wards   the   natural    hiftory  of  a 
country.  iii.^ 
A  fine  mineral  lump  defaibed.      iii. 

IC2 

Mineral  fubftances  may  be  very  light. 

iii. 1 19 
-^  are  exceodifig  nu- 


iiM^rfMk 


merout  in  the  bowels  of  the  earth. 

'iui^6.  iri.i22,r23^i2(^ 

Lofe  of  their  medicinal  vinue  ^  the 

fire.  \vi.ii6 

Ktt  not  conipofed  of  Anipto  topics. 

iH.^38 
Different  kinds  fbiAid  near  each  other* 

iii.52(i 

Many  more  of  them  noxious  than  are 

wholefome.  111.524 

Mineral  folutions  letting  fall  a  black 

powder,  what  that  fignifies.      ii.41 

Mineral-'voaierSr   exanunrd  hydrofl^^ti- 

cally,  ^c.    iii.i28,  agoi  501,  504 — 

507,  508--510 

The  difficulty  jbf  determining  their 

nature.  i"495»4y^>  5^^f5io 

The 
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Thencceffity  of  knowisg  their  nature. 

iii.49<^ 

Their  number  sreat.  ik. 

Some  at  great  depths  of  the  earth,  it. 

Heads  for  SL  natural  hiflory  of  them  in 

their  channel  or  receptacle,    iii.49  7 

.—499 
£flect  of  rain  upon  thenXi     iii.498» 

4PP 
ConfiderM  out  of  their  fpring.  iii.499 

.  —517 
Their  temper,  what  it  fignincs,  and 

how  to  be  meafured.  iii.  sco 

Their  fpecific  g^vity ,  the  advantages 

of  knowing  it,  and  how  to  be  ae- 

termined.  iii.  50c — 502 

Ufes  of    their    natural  precipitates. 

111.502 
Examined  microfcopically.  iii.  502 
Their  odours,  111.502,503 

How  a£fe£lcd  by  tranfportation  and 
the  air.  iii. 5 03, 504 

Remarks  upon  the  common  methods 

of  examining  them.      iii.  504 — 507 
Some  give  a  blacknefi  to  the  tongue, 

^c,  iii. 505 

Arfenic  not  difcovecable  in  them  by 

gauls.  iii.  505,505 

Vitriol  not  certainly  difiroverable  in 

them  by  gauls.  iny$o6 

Alterable  in  their  nature.     iii.5cd, 

520.  n. 
The  common  method  of  examining 

them  improved  iii.507 — 510 

Turn  black  with  a  certain  liquor,  if 

vitriolic.  iii.  508 

May  contain  fome  falts  and  fulphurs 

unobferved.  iii.508.509 

To  know  whether  they  contain  atfenic. 

iii.509 
Contain  common  fait.       iii*  5 1 o,  5 1 1 , 

5^4 
Contain  bat  little  acid.        iii.  511, 5 1 2 

To  find  their  predominant  i^t.    iii. 

512 — 514 
Different  ones  a£Ebrd  different  quanti- 
ties of  Caput  mortuma.   iii.  5 1 4^- 

517 
Imitated  artificially.        iii«5  r  5—5 1 7 

How  they  may  lofe  their  virtues,    iii. 

5*7 


Heads  for  their  natural  hiflory  as  a 

medicine.  111.518.  519 

A3  by  entring  the  blood.  iii.5do 

AliniS,  yield  mixtures  of  metals,     i.i  5<^ 

Deftruflive  effefib  of  an  artificial  one. 

1.479*478 
Their  temperature.   1.(^41,  (^42,  ^98, 

700— 7C2.  m.55,  57,  232»a35 
Hot  exhalations  in  them.  i.  704,  70  5 
Taking  fire.  ib. 

Whence  to  judge  if  they  deferre  to  be 

wrought.  ii.32(f 

Obfervations  and  enquiries  to  be  made 

about  them*  iii.8 — 13 

An  account  of  thofe  at  Mine-deef. 

iii.48,49 
How  candles  bumin  them.  \\\.6% 

Horfes  let  down  therein.  iii.  70 

How  the  paflages  of  them  ftraiten* 

.  iii-95.9<^ 

Tin-mines.  iii. 94,  9^ 

Lead-mines.  iii.95,95 

Silver-mines.  iii*97 

Gold-mines.  111.9  7,98 

Some  colour  the  leaves  of  trees  by 

their  fteams.  iii. 2  38 

A  fign  of  a  mine.  iii.238 

Some  alTord  noxious  exhalations,    iii. 

139 

The  ufe  of  air-fhafts  in  them.    iii. 

239,  240 
A  very  deep  one.  iii.  2  40 

Some  not  prejudicial  to  vegetables. 

iii. 522 

Some  healthy.  iii. 52 3 

Minium  expofed  to  the  focus  of  a  burn* 

ing-glais.  ii.<^3j 

Made  white  by  fal-armoniac.    iii. apt 

Reduced  to  lead .  iiL4i  8 

Mintj  its  growth  from  water,    iii.183, 

390 

Mracles  demonftrate  a  God.  i.24 

What.  ii.2  5(j 

Neceflary  for  the  chriflian  religion. 

ii.255 

How  to  be  judg'd  of.  ii.2  5  6 

Tranfient  and  permanent.  ii.2  59 

Mi/carriages,  caufed  by  an  ill  extingui- 

fhcd  candle.  1.424.11.121 

JUifiktow^  its  medicinal  virtue.        1.^5 

MPs, 
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Compared  with  elephants. .  ^^  ^    , .,  ^ 

•The  procefi  of  their  hatching*    1l4b8 

The  minutenefs  of  their  parts  in  the 

egg.  I*. 

Their  ejggs  differently  Ihaped.    1.428 

Treatedpneumaticaliy.       H.  547, 548 

Mixture^  its  effefl,  as  to  confiftence, 

hard  to  determine  a  friori.    I  s  1 9« 

i"-57<J,J77 
To  make  mixtures  in  comprefs'd  air. 

ii.  5^0 

What.  111289,290 

Its  nature  explained.  iii.zSp,  190 

A  caution  to  phyficians,  ^c.  about  it. 

11.54 

Modm^  what.  ii.  2 1 4 

The  modus  ofthing^  unknown.  ii,2i4} 

215 

Moifture^  its  great  force.  i.i  5 7 

Inftances  of  its  effefls  unon  various 

bodies.       1.417,477.  11.382— 58(^, 

47' 
Its  force  meafiircd.  ii. 384 — 38^ 

In  the  air  untunes  mufical  firings,     ii. 

3S4 
Burfls  ftones.  ib. 

MbleSy  their  eyes  and  feet  well  adapted 

to  them.  i.  1 1 

The  ufe  of  their  eyes  and  feet.  ii.id4, 

166 

Money ^  the  colour  of  it  changed  in  the 

pocket.  i.44^ 

A  Monkey  that  fmelt  of  musk.        1.479 

Moftfiers^  whence.  ii .  1 2 1 , 1 2  2 

Moon^  whether  her  rays  are  cokl.     1.^84 

Obfervcd  with  a  telefeope.  ii.io 

Thought  to  be  animated.  ii.  115 

An  opake  body.  ii.  1 1  d 

Her  diftance  from  the  earth  how  mea- 

fured.  ii.2oi 

When  moft  illumin'd.  ii.224 

Odd  influences  thereof  iii.  3  8 

Rifing  very  oblong.  iii.58 

Her  motion  accelerated.  iii.7  7,  n. 

Moors^  their  colour  alter'd  by  a  river. 

ii.44 

Mofi  of  a  human  skull,  its  medicinal 

virtues.  1,92.  445.  iii.  5  74 


'.  . . 
Whence  it  pfticeeds. 

The  different  kinds  of  it. 
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1.19^ 

i«ipS.  n* 
Always  upon  the  decay.    " ''  ;  ii  4  5.  n; 
How  it  may  be  diverfified.    i.T77,278 
An  inteftine  motion  ^n  the  parts  of 
fblid  bodies.  1.4(^0— 4<rj 

Its  power.  1471.  (S  iu  47  5 

Its  laws.  i*470f  47  f-  o. 

Sliriit  motion  produ£live  of  great 
dfofls.  1-470 — ^495 

Cropasable  with  cafe  thro*  cBfiferent 
mediums.  1.478—^5 

Many  effeds  arife  from  inteftihe  mo- 
tion. i.49X — ^495 
What  k'md  requifite  to  heat        i.  5  60 
Natural  motions    how   diftingui(h'd 
from  others.                  iuii6 — 128 
Performed  by  uni  verfal  and  mechankal 
laws.  11.12^ 
The  great  quantity  of  it  intheworid. 

11.2^7,2^8 

Not  always  the  fame  quantity  in  the 
world.  ii.i52,i53.n. 

How  prcferved  in  the  world,  ii.i  52 
More  apt  to  be  loft  than  got.  ii.i  5  2.  n. 
The  dimcttldes  attending  the  concep- 
tion of  it.  ii.203 
If  determinable  by  the  will.  ii.217 
That  of  the  heavens  how  regulatoi. 

ii.2d^8,2<^9 

Mouldinefs^  the  air  fometimes  unfit  to 

produce  it.  ii.d52 

A  plant  growing  by  means  of  the  air. 

UU62. 

MoMTtainSy  the  weight  of  the  atmofphere 

uponrhem*  ii';7o 

Fair  at  the  top,  and  ftormy  below,    iii. 

55»54 
Covered  with  fnow  in  fummer.   iii. 5  2, 

Various  feafons  happen  on  them  at  ^e 
fame  time.  iii-5  5i5M9 

firidges  of  Ihow  upon  them.         iii.  5  5 

The  temperature  of  the  Vike  d£  2e- 
neriff.  iii.  5  7 

One  that  foretold  the  weather,   iii.7  5 

Mufca 
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Mufcd  voUtgfftes  uffCAting  before. the 

eyes.  iii.5P^ 

jMuJbovites^  whence  defcended.        u.\% 

Mujiular  motion^  how  to  be  explain*d. 

11.480.  &  n« 

Mujbrooms^  how  afforded  by  the  Zafis 

lyncurius.  iii.142 

jlft^,  to  keep  time  in  it.  i.i  97 

Whence  the  diverfity  of  founds  in  it. 

i.278 
Whereon  it  depends.  Kfz 2,420 

The  effefts  ot  it.  1.420 

The  origin  of  its  notes.  i.278 

Concords  and  difcordsin  it,  whence. 

ib 
Its  power  on  ferpents.  i>484 

•— -  on  filh.  '  ib* 

— —  on  perfbns  bitten  by  the  ta- 
rantula. 1484,485 
Caufing  involuntary  tears.  1.48  5 
Places  anfwering  only  to  one  note  of 
it.  1487 
The  difference  of  it    in   different 
rooms;                                    11482 
Mufical  Inftruments^  the  time  required 
to  feafbn  them.                        i.4^  x 
Their  uni(bn  firings  being  ftruck,  may 
afie6l  others  at  a  difbmce.    i.485, 

48^ 

A  cafement  affeded  by  one.       ^487 

The  founds  of  two  firings  may  appear 

but  one.  i*43i 

AffeAed  by  wet  weather,    ii.384.  iii- 

Mufical  notcs^  varied  in  metals.        i.  143 

Muskf  may  preferve  flefh.  i.^o 

The  way  to  heighten,  improve,  and 

recover  its  (cent.  i.i4d 

Caufing  the  head-ach.  i.42^ 

Its   (cent   re(embled  by  a  dunphilL 

*'547 
byjpearls and  fptrit  of viuiol.  {•54^ 

i.549 

J-547 
ib. 

ib. 

ib. 

i.371 

i*527 
ii.4(^7 


An  mence  of  it. 
7tfi  musk'onimaL 
Musk-ducks. 
Musk-rats. 
Muskfied. 
Muftt  difliird  to  advantage. 

How  tuniM  to  vin^r. 

Su^Kates  by  its  effluvia. 

To  prevent  the  iliefifeSs  of  its  efflu* 
via.  ib. 


The  air  it  generates.  ii.^^7 

How  prcferv'd.  i*^79" 

Its  produAs  by  diftillation; '  iiu^ii^ 

385 

Mu/iard-fted  yieldt  a  volatile  fait  by.4i- 

fiillation.  i-jn*  iii.^dS 

Afyrrbf  its  (blution  in  water  precipitated . 

i.524 


N. 


N^ih  grow  after  death.  1.2  30 

Are  porous.  1^448 

How  fiainM  of  various  colours.        ib. 
Nafellus  corrected.  i.co 

Natural  bodies^  are  compofed  of  thin 
plates.  ii.104.  n. 

Divided  into  animate  and  inanimate. 

ii.ij9 
Natural'biftorv^  heads  for  the  natural- 
hiftory  of  a  country.  ii  i.  5  — 1 4 

"Natural  magic^   u(ed  to  propagate  fur 
perftition.  ii.25^ 

Natural  pbilofifbyr  advantages  attend- 
ing tne  fiudy  of  it.  i. 3 — 2  5 
Natural  ftates  of  bodies,  whether  real 
or  arbitrary.       i.4^4 — 4^9.  487— 

4S;i 

Nature^  the  received  notion  of  nature 

what.  ii.115 

What,  according  to  y^r(/?(?r&.    ii.ri2 

The  vulgar  notion  of  it  prejudicial  to 

religion  and  philofbphy.      ii.  r 05-^ 

ic8, 113 — 116 
Reafons  againft  the  vulgar  notionof 
nature.         ii.iid — 123.  ti% — 13^ 
Her  abhotrencc  of  a  vacuum  jui^Iy  dif-^ 
regarded.     11.107,11^,120,137,138 
The  notion  of  nature,  a  plea  for  ig- 
norance. ii.108 
Great  ambiguity  in  the  word,    ii.ioi. 

Frequently  and   unskilfully  applied. 

li.iio 
Means  to  avoid  the  ambiguity  ol  the 

word.  ii.iio,rir 

The  nature  of  a  thing,  what,    ii.i  i  r  ^ 

^.  iia 

A  new  notion  of  nature  advanced. 

ii.1i} 


^ 


The 
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The  quinteflential  ntture  of  the  cc- 

leftial  bodies.  H*3i5 

In  what  fenfe  not  found  in  fcripcure. 

ii.ii8 
Made  a  kind  of  goddefi.  it» 

^liethcr  violence  be  contrary  to  na- 
ture. ii.izd 
Axioms  about  nature,      ij.134 — 148 
A  notional  thins.                   ii.i  1 3,1 34 
Often  ft-uftrated  in  her  ends.   .  ii.i  3  5 
Does  not  always  z&,  in  the  fhorteft 
way.                                        ii.13^ 
«— «—  do  that  which  is  beft.  ii.i  3  7,1 38 
Whether  (he  may  be  faid  to  cure  dif- 
eafes.                               141— 145 
Many  things  ill  afcribed  to   nature. 

11.141 
Often  oppofed  by  the  skilful  phyfician. 

ii.143 

Whether  fubftance  or  accident.  11.145 

Namrijls,  who.  ii.iio 

Navigation.  ii.2 1 6 

NegroeSy  from  whence  their  blackncfs. 

ii.41 — 4^ 
nephritic  diforders  to  remedy,    iii.  5  6  8, 

5<^9>575 
Nephritic  *woodf  its  hiftory  and  ufc.    ii. 

59—^4 
Its  colour,  \\.6i 

Experiments  made  wiih  its  tinfture. 

ii.52.  S9 — ^4 

The  phenomena  of  its  tinfture  folvcd. 

ii.15.  n.  6i 

Its  tinfluredifliird.  iu6i 

— —  its  blue  colour  deftroy'd  and 
reftored.  il;, 

Kircher's  account  of  its  tinflurc  exa- 
mined, ii.di — 55 

An  extraordinary  ufc  of  this  tindurc. 

ii.<:>  3,(54 
Nerves,  blood  found  in  their  fubftance. 

i.173 

A  remedy  for  their  difbrders.    iii.6so 

Neic-Englajid,  the  change  of  the  air's 

temperature  there.  1.293 

Nile^  the  caufe  of  its  over-flowing,  i.433 

NitrCy  obtained  from  vegetables.       1.6-] 

■  from  Aquafortis  and  pot- 

afhcs.  1*407.  iii.541 

The  life  of  vegetables.  \.io6 

Its  ufe  in  calcining  minerals.         i.r  52 

Different  kinds  of  it.  i.idi 


lE^X/ 

Made  fiom  fet-fidf.  W^i 

Gain'd  (irom    the  earth  of  church- 
yards. imi6i 
TrtAfpattAt  in  fiifion.           LaSot)  i  % 
A  leading  experiment  made  with  it. 

An  univerfal  fait.  i.297 

Differs  from  other  (kits.  1. 301 

Its  generatioa  1.302 

An  attempt  to  renew  it.  i«302,303 
Two  ways  to  make  it  fluid.  i  311 
Its  fixed  quality.  i^37o 

\u  fpirit  how  gain'd  to  advami^ 

i.370 
Cryftalliz*d  with  alum.  1.42  5 

Made  artificially.    i.i07,43i«52O,52i, 

539i  545-  iii^;^  4f4t  541 
How  fpeedily  reduced  to  a  cabui^77 

The  furface  of  its  run  liquor  in  oontaft 

with  other  fluids.  i*388}390*— 393 
Affiirds  two  corrofi  ve  bodies.  1*  5  3  p 
Will,  in  fiifion,  flafh  with  (al-armo- 

niac.  i.357 

Produces  coldnefs  in  water.  i-  5 5  5 

Whether  an  univerikl  efficient  of  cold* 

i.^47 — 6^0 
Yields  red  fumes,   but  a  white  ^l^int 

in  diftillation.  ii.So 

May  afford  a  reddifh  liquor,  ii. 80,81 
Produced  in  vacuo.  il6i9 

Its  growth.  iii. 340,38 1 

Its  ingredients.  iii.38c,38i 

No  volatile  nitre,  bat  nitrous  fait  in 

the  air.  iii.2d,2  7 

To  obtain,    purify,   and  forward  its 

growth.  ]ii.3c,3i 

Obtain*d  from  the  lime  of  old  walls. 

iii.So 
Cools  the  earth  and  water.      iii»23S, 

23^,237,247 
Gains  new  properties  by  diflillation. 

iii.535 
Made  to  run  per  deliquiwn.    ui*i6u 

Its  acid  fpirit  by  diftillation.     iii«367, 

571,380 
•Affords  plenty  of  fixed  fait    iii.37^« 

371 
That  oi  Egypt  a  native  alkali,     iii. 

37i»37»f5i? 
Tum'd 
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TonTd  into  an  alkaH.      in.3'7i^p4       Tto  odoui^  tfmuA  &y»A  a  dnng-liiU. 
(alt  abounding  in  it,  wKetner  1*547 


acid  or  urinous.                 '    111*381  Tolieighten  good  odours  by  compo* 

Convertible  into  acid  fpirit,  or  fixed  fition.                                      i.548 

alkali.                            111.3619438  How  communicated.                  ii.ziy 

Tum'd  into  earth.                    iii.42  x  lU  one«  but  little  offenfive  at  Madrid^ 

Koalfs  curie  upon  Qbam^  wbat.       ii.44  iii.54 

2<7iRir-ibr»^/5,  treated  pneumatically,    ii.  Offa  alba  ciUelmont.      i.jiS.  iii.37o, 

^12, tfiS  481 

Nutmegs^  the  quantity  they  exhale,  i.41 1  — — i.-.  by  didillation.                 i.43 1 

2JivrnVi^,  I7  what  perfbrm'd.      ii.180  Oil-Olive^  contains  trorrofive  particles. 

i.P9 

O.  Which  the  beft  to  preserve  things 

from  ruft.  i-i44 

OAks^  unufuaUy  fblid  ones.      iii.523  Itsufe  in  cements.                      i.148 

Obelisk^  one  raifed  by  the  afli-  Caiually  tum'd  red  by  a  colourleft  U- 

fiance  of  water.                       1. 1 3  7  quor.                                        i.  1 79 

ObjeS-glaJes  fi>r  teleicopes,  to  prevent  Diftiird  into  a  butter.                 i.310 

their  cracking.                  1.1 3  5^  135  Tom'd  into    two  coniiflent    bodies. 

The  befi  metal  to  make  them  of.     i.  i.  3  29 

1 35, 1 35  Remaining  fluid  in  cold  weather.i. 559 

ObjeSSy  why  they  appear  ereft.      i.120  Whether  convertible  into  ice.    1.59(^1 

ObfiruSions^  a  remedy  fat  them.    iii.  598 

6^0  Contains  air.                        11.433^434 

Oculus-mundijhnej  its  changes  of  co-  May  be  immerfed  in  water.      11.310 

lour.      1.452, 453.  ii.22.n.  iii.io<^»  In comprefled air.                       i\.6t9 

107^125,  151  Itsdiftnrd  oil.                    iii.304,31^ 

Odours^  depend  upon  texture,  i.2  52,270  Tafllefi.                                   Hi* 345 

Produced  mechanically.      1*270,  sppi  Afibrdsacid  and  aqueous  parts,    iii. 

544—549  359,3<^Of?<^* 

May  prove  purgative.      LSy.  o.  424,  Oilof  amber^  to  refUfy  the  groft  fort 

43^  of  it>                                       1.3  29 

Tho*  compounded,  may  give  but  a  Oil  of  anifted^   its  confiftence  alter'd. 

fingle  femation.                       i.43 '  i^  307 

Inoffenfive  ones   vehemently  excited  Its  ufe  in  judging  of  thermometers. 

by  heat.                                  i.420  1*5  7  Pi  580 

Their  e£&6ls  on  animal  bodies.   1.42  3 ,  Turns  red  with  oil  of  vitriol.        11. 7  8 

424  Made  with  and  without  fermentation. 

Produced  by  feentlefs bodies,      i.544  ii>*3fMK7 

•— —  by  water  in  a  fcentlefsbody.  Diftiird  thirty  fix  times  over.  Hi.  3  ^6 

ib.  — 3^1 

May  differ  from  that  of  the  compoun-  Oil  of  bloody  its  different  kinds,   iii.45  5^ 

ding  Ingredients.                      1.541  45<f 

Producible  by  motion.                 i<544  Contains  an  urinous  fait.           iii.45^ 

Deftroy'd.                                  1.545  Oilof  camphire^  remainii^  fluid  in  an 

A  pleafant  odour  from  two  ill-fcented  intenie  cold.                            i.  5  59 

bodies.                                        ib.  Oil  of  cinnamon^  its  flrength  of  taJde. 

A  fragrant  odour  from  bodies  not  well  i*4;4>4 3  5 

fcented.                                      tb.  Tum'd  into  a  volatile  fait.        iii.  309 

Pleafant  odours  produced  with  fixed  Oil  ofguaiacum^  the  figure  of  its  furface 

metals.                            i.54^,547  incoiiuftwitho^6rfliiids.i.388,389  ' 

Vol.  in.  Aaaaa                       Oil 
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I  NP 

Oil  of.rf^^^  by  d^(Uil«ipD.        14  j^.  ja. 

ixi.ji5 

Oil  of  Wtar,  tbp  aJr  i»  it.  ii,4?4 

Oil  qf  turpentine^  coagulated  by  cUftil- 

lation.  i*3H 

Ti^rii'd  jnftantly  c^d.  11.77 

A^rds  a  red  tin£lure  with  fugar  of 

l^a^d.  ii.78 

How  to  correft  its  fccnt.  11.289 

The  air  it  contains.  ii«4H 

Its  medicinal  virtue.  iii. 5 8, 5 84 

4.  tinfiure  of  it.  iii.581 

Oil  qf  vitriol^  its  Q^i^  morhtum  S^ 

{alt  firom  the  air  I*  x  4^ 

Jtsftrufture.  ^  1.387 

Fro?iep.  i«;9^.  111482 

Coagulated.  1.3 32,  33i^i55P 

Filled.  i'383>385 

.  Dulcified.  ^  i.530 

.  The  various  bodies  it  diflblves.    i.  5  3 1 

Diftiird  with  oil  of  turp^atioe.    i.544 

'.   ■  I     ■  with  fpirit  of  wine,    iadp— 

271 
Pigefted  with  Sfanifo  wine.     1.2^9, 

545 
;  IMP'     ■  with  fpirit  pf  win^.  1.2^9,2  70, 

545.54^ 
ProdudliTe  of  heat  in  yario^s  bodies. 

1.5(^7—570 

Mixed  with  oil  of  turpentine,     i.  5(^89 

5<^9 
Diftill'd  with  that  of  wormwopdyyields 

.  .  a  black  C(^put  morfuum.  ii.40 

Precipitates  Dodies  white  that  were 

diiTolvcd  in  j^qua  fortis.  ii.89 

T'reated  pneumatically.  \\.6i6 

A  peculiar  oil  diftill'4  &on>  it  with 

.    fpMitofwiQP.  iii.J9i 

Whether  produclive  of  fulphur.    iii. 

Contains  a  mineral  fulphur.    iii.393, 

,   ^  ...  594 

Ko  fimple  fluid.  iii. 307 

Its  quantity  of  acid  fait.         iii.402.  n. 

.United  with  oil  of  turpentine.   iii*394 

Precipitates  various  bodiea«        iii*43  5 

Ojl  pf  walinusSf  its  medicinal    virtue. 

iii. 581, 582 

Oil  of  "iiaxy  becoming  fluid  by  ftandiog. 

i-^34 
OilofwormmodiJiJStfig  grow  indiftilla- 

..  tion.  i.428 


.  tkm  4i%WC«,  .iii.3 1 6^^l  9 

Tq  ipcreale  their  gvj^tity  ip  liiJ^illa- 

tioo.  i'i93fV34*n. 

The  figW^es  of  their  fur&ce^  in  copta£l 

with  other  fluids      i-3^9'^39^>35'3 

^     ^a?5 

.  To  di^ngtti(h  aicUUtcrat^  eflential  oil« 

from  genuine.  iii.2f2.  n^ 

Cpnvirrtible  imp  ^ati^        iii .  54  5 .  su 

Have  dil^reot  fpeci4^  gi|iLvities.    iii. 

278,3i<J 
Two  diflerent  onei  firom  human  blood« 

iii.2  78 
Chymicai  <h1s  iwc^  fsviur  r^[^a:*4 
tafidefi.  iii-314 

Whether  they  contain  (alt.      ii.8  7,88 
Phenomena  in  the  repeated  diftilk* 
tions  of  chymicai  oils.  m.i6v — 3(^3 
Chymic%l  oils  producible.      iiL^^o— 

Oksr^  made  magneticaU  V.499 

Englifi^  very  rich  in  iron.  ii-324 

Onions^  made  to  fmell  like  garlic  1.545 

Treated  pneumatically.      ii.58x,58i» 

588 

Opacity^  what.  ii.2  2.  n. 

How  caufed.  \\.\6.vu 

Ofdke  bodies  made  tranfparen t.     i  i.  5 .  n. 

1 5,1(^,21 — 2  3.n. 

Opinions  how  to  be  treated .  11.2 1 3 

How  to  be  framed.  ii.  2 1 7 

Heafons  for  the  difference  in  them. 

ii.218 

Opiutn^  bow  beft  corre£ied.     i-74>9S,99 
Communicates  no  coldneb  to  water. 

i.581 
The  virtues  of  it  incredible.        ii.2  51 

Its  virtues  in  eicreroal    tppHoUim^. 

•iii.  5  72 
Optbalmic  remedies.  \i\.6i ; — 61 5 

Optic  nerve  ditfeis  in  flrufiure  from  o- 
thers.  ii.189 

OpticSy  their  dofbrioe  dcppnds  on  ma- 
thematics. i.120 
A  paradQK  in  optics,              ii.  2 1 2 .  n. 
Oranges  treated  pneumatically,     ii.580, 

58i,58j^>55>o,59a»<Jo8,<:»a4 
OreSy  an  eafy  way  to  examine  than.   ii. 

•  100,^14-^3^7 
How  toprepare  them.        iu.3 1 dtS 1 7 

How 
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How  to  judge  of  tbem.  u*3i7 

To  find  the  beft  flux-powders  (or  them. 

11.318 
The  ore  of  Ufiniith.  ii-S24 

The  proper  manner  6f  ffesltiAg  them* 

The  Rot-guUcn-ertz.  iii.  5 2  3 

Some  ores  wholeibme.  ib* 

Organ  makif^  the  fetts  of  the  church, 

iSc.  to  tremble.  i.^^6 

An  hydraulic  org«n.  ii.43 1 

Orfheus  has  a  hymn  to  nature,      ii.i  14 

Offiment  fttblimed,  affords  rAtSk»  like 

rubies.  il.Si 

Its  poifonovs  nature.  lii.  5  3  7 ,  $  3  H 

Is  probably  the  caufe  of  the  plague. 

iii.537 

Found  commort  ift' Ae  carrf^.  ib. 

OfieocoHa^  its  medicinal  virtue.     i.ic2. 

Oyjters^  treated  pneunfiaticitDy.    ii.^42, 

Oyftef'Jbells^  thdr  medicinal  virtue,  iii. 

453.  n. 


P. 


P^/fi  removed  by  tranfplsimation.  i.85, 

Vainters^  why  they  ufe  black  to  rcjwfe- 

fent  holes.  ii*3  5 

A  caution  neceflkry  in  mixing  their 

colours.  i].^5»70 

Vainting^  the  colours  it  employs.   ii.d5 

A  yellow  colour  wanted  in  it.       ii.91 

^alfitation  of  the  hearty   how  cured. 

iii^574;575 

5P^(/3'>  remedies  for  it.         1.82.  'i\u6^i 

^aper^  convertible  to  various  ufes.  i.14^ 

Impervious  to  air.  iii.  5 2d 

Bluepaperhow  fpeckled.  ii.54 

Why  the  white  fort  appears  yellow  by 

candle-li^t.  ii-58',59 

^araboia^  the  advantages  of  that  figure 

infpecula.  i:ii9 

Varafyiic  diforders^  ftrangly  cured,  iii. 

573 
T^arheliaf  two  obfervcd  at  once,    i.djd, 

^5  7..  ill.  5 9 

^arfiey,  aflfisfts  the  eyes.  i.di 

^articks^  the  primary  particles  of  bo- 

dies.  1.209 


Tdr^ridges^  how  long  their  fcent  will 

lie*  i.414 

AwhfN^kind.  \i6iz 

^afcbaly  his  experiment  with  a  largo 
tube  of  quicK-filv^r  imaginary,    ii. 

29^ 

Tajlef  tre^ed  pneumatically.       ii.5^^- 

55^,570— 57ii575>57Mo5i<^io, 

T^atbologyj   whereon  the  knowledge  of 

it  depends.  i.  3 1-^41 ' 

Tatierfis  fit  gold  andfih^r  nvork,  how 

made.  i.279 

VeacheSf  ti*eaf!^ed  pneumatically.  ii.sHi 

575>584»585.<^3<^— <^40 
^PearlSj  feed-pearls  chymically  analyfed. 

1.58 
Refembled  by  an  air- bubble.   1.393, 

■  ^  574 

Thd#  Ipecific  gravity.         ii.  3 28,3  3 2 

A  monRrous  pearl.  iii.  117 

^^/r/*5tufti*dto'*red liquor,   i.545.  ii.8o 

Treated  pneumatically.      ii.  5  66^  5  69 , 

570,585->58^,573,5P4,<^oe^,<^tr, 

'  tfi2,(^r  7,(^1 8,d29;539* 

^the  frickle  fear  mikes  the  urine  red. 

ii.232«  iii. 50 

^as^  their  bloflbms  tum*d  green,    ii 

75 
The  force  wherewith  they  Sxpand  in-' 

growing.  L285,28^ 

Treated  pneumatically,    ii.  5  7  7,  ^i  2, 

61  i 

^eduHarhiesofconftiwtion.  i.94 

^etuMums^  their  dTe  in  taking  altitudes. 

Thdr  ufe  arid  eitcellenc^.     1.121,157 
Their  length  to  vibrate  fcconds,  i.i2r, 

122 

Theiif  motion  ill  af(fiibed  to  nahire. 

ii.1,20 
Swinging-  in  vdmt.  ii.43  7 

Vcndulum-clocks^  not  yet  fitted  for  the 
fea.  ii.2d9 

Teffer^  a  new  fpecies  of  it.  ^.6 

Verjiimes,  their  ftran^e  eflfefts  on  the 
body.  i.91,423.  iii.5d8 

Long  retain'd  in  gloves.  i  .4 1 5 

Smelt  to  a  great  diftahce.  i .  43  4 

Givfcin  ttt*ifietals.  i-454,45  5 

Mad^durablt;  •   iii.527,571 

.       A  a  a  a  a  2  A 
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INDEX 


A  remiflneis  requifite  to  mako  them 

grateful.  i«548>54-9 

How    made  to  the  bed  advant^e. 

i548 

^ernfeliive^  its  ule.  i.123 

^erfpirable  matter  frozen.       i. 703,704 

^Perfpiration^  the  ufe  of  San&orius*$ 

doflrine  of  it.  i.  5.39441 .  n. 

Large  in  animals.    i*44' 1442,^9  5*   ii. 

232. 
(Peruvian  bark  recommended.  j.  1 4. 
VetrifaSion^  the  manner  of  it*      1.32^ 

340—343 
Per(brm*d  by  a  landy  earth.       ui6i 

Whence.  i-337»340 

Inftances  of  it.        iii.i239i24,i28»i29 

Its  various  phenomena  in  animals,  ^c. 

folved*  iii.134— IJ7 

petrified  earths  become  medicinal  flones. 

iii.142,143 

petrifying  vafouru  iii.i  34, 1 3  5 

^etroleum^  its  furface  in  conuft  with 

quick' filver.  1*393 

Mix'd  with  oil  of  vitriol.  i.  5<^p 

Pharmacy ^  the  skill  required  therein. 

^beafants^  a  white  kind.  i.672 

Phenomena  of  nature,  how  beftfblved» 

Thilofopber'sffofie.  i.  3  8 1 , 3  82 

Attempted,  without  fuccefi^         L4  5  d 

The  eftcft  of  k.  iii.408 

^hilofofhic  mercury.  1.372 

*Philofophy,  experimental,  leads  to  the 

knowledge  of  a  God.  i.y,io»  ii.2  39, 

240 
NecelTary  to  underftand  the  fcripture. 

i.io 
Should  be  reduced  to  praflice.  1.16 
Tends  to  reform  and  improve  trades. 

1.105 — 117 
May  introduce  new  trades,      i.i  1 2— • 

117 
How  to  be  advanced.  1.117,129 — 131 
Recommended.  i.  1 8  7 — 1 9^ 

The  office  of  philolbphy.  ii.348 

The  method  oT  judging  in  it.    11.2 1 5, 

ai7 
No  enemy  to  religion.      ii\239 — 2  50 

Its  advantages  to  the  human  mind.    \u 

24(^—248,2  54,2.5  5,259,  i6o 


The  fchool-philofbphy  hnperfefL     ii  ^ 

240,241 

Vhlegm^  its  properties.  111.34^,41 5,41^ 

The  phlegms  of  bodies  differ,  iii.322 

Of  vitriol,  its  medicinal  virtues*    iii. 

322 

That  of  vineg^  grows  fweet  upon 

lead,  ifc.  iii.322 

That  of  Saccbarum  Satumi  has  pe^ 

cttliar  properties.  iii.  3  2  2 

Not  an  univerfal  ingredient  of  bodies. 

iii.245— 337 

Producibla  iii.41 5— -41 7 

Tranfmutable.  ui^.i  7,41 8 

?lwjf2>^oniJ,  its  feveral  kinds,   iii.  173— 

i75.n. 
Its  ufes.  iii.  1 7  5 

An  aerial  one  defcribed.      iii*i73 — 

180 
Various  oblervations  and  experiments 
made  thereon.  iii.i7d— ^1510 

How  prepared.  iii.209 

The  nature  of  phofphori.      iii»i  7  3.  n» 
A  new  liquid  one.  iii.  189, 190 

That  of  urine  improveable  by  the  air- 
pump.  iiij75.  a 
Analyfed.                       iii.i79.  n.  204 
A  perpetual,  nortable  kir.d.  iii.17  5.  iu 
An  icy  one  delcribed.  iii.190 
various  obfervations  and  ex- 
periments made  with  it.     iiLi92-^ 

208 
^be  Tbojpborus  Satduini^  how  prepa- 
red. iii.209 
Various  kinds  of  burning  phoiphori, 
how  prepared.                   iii.2io.n» 
^byfic  improveable  by  natural  philofb- 
phy.                      ^               1.2  (^,  iSc. 
'Pbyfical  motions^  the  jufteft  analyfis  of 
them.  iii*  3  4 
VbyficianSy  in  what  fenfe  fervants  to 
nature.                             ii.142,143 
May  rule  and  go  beyond  nature,      ii. 

I4a»i45 
VigmentSy  of  various  colours,    ii.7  2.  n. 

7tfi9i>93»98,loi,iOi,ioJ 

Mineral  pigments  readily  mix  by  fire. 

ii.99 

May  diffufe  diemfelves  copioufly.  ii. 

74 

9iliSy 


I  N  D  E  X. 


iPileSi  temediet  for  them.    1-80,85.  iii. 

ViUiUt  lunar es.  111.^21,^x2 

Viony-root^  its  medicinal  virtue.     i.8p, 

Vitcbf  obtained  from  chymical  oils.    iii. 

Tlace^  what.  11.218,219 

Vlague^  remedies  for  it»  i.d4i445 

Its  phenomeoa  at  Grand  Cairo,    i.p ;, 

433,  iii.74»533f554f5?5 
Foretold.  1.290,291.  iii.69 

A  particular  intimation  of  it  from  ha- 
ving felt  the  diftemper.  1.429 
Propagated  by  the  effluvia  of  foap.  i. 

45a>433 
Preferved  by  fumes,  and  propagated 

by  contagion*        1.41 5941M1 8,437 

How  to  ftop  it.  111.7 1 

Obferved  at  Alitpo  and   Smyrna. 

•.• 

111.73 
May  attack  peculiar  animals,  or  pe- 
culiar nations.  iii.8  5 ,8^ 
Rare  in  fome  parta  of  the  Eaft.      iii. 

5a9.533t534 
Its  propagation,  phenomena,  and  ef- 

lefta.  "i- 5  33— 541 

Several  countries  fi^e  from  it.    iii. 5 33 
Why  periodical  in  fome  places,    iii. 

535 
Mines  of  quick-filver  preferve  from 

die  plague.  iii.  535 

Dependa  not  on  heat,  cold,  or  other 

manifeft  qualities  of  the  air.^  iii.53  5 , 

53<^ 
Proving  very  contagious*  iii.  5  35 

Whence  thedifierence  in  plagues  as  to 

their  cure.  iii. 5 3^,5 3 7 

Refemblea  poifrms  in  its  iymptoms. 

iii.  5  38 
Caufing  fpots  on  walls.  iii-  5  3  P 

Antidotes  againft  it.  iii.  5  39, 940 

The  medicinal  cure  of  it.  ib* 

Its  ceflation  accounted  for.      ill.  ^40, 

541 
fPlaiJUr  of^aris^  calcined,  turns  yellow. 

ii.40 
Made  to  refemble  a  fluid.  L  3 1 3 

VlaifterSy  the  manner  of  their  opera- 
tion. 1*444 
TlanetSy  flune  by  a  borrowM  light,  ii. 


The  wifdom  (hewn  in  their  fituatido. 

ii.270 

Placed  at  different  diftances  from  the 

fun,  in  proportion  to  their  deniity. 

ii  160.  n. 
The  theory  of  them  imperfed.    iii. 

33i3^ 
Their  motion  retarded.  iii.  7  7.  n. 

fPtanfs^  their  number.  i.^ 

Volumes  wrote  upon  fingle  ones.    ib. 

The  poifonous  ones  in  Brazil  have 

their  antidotes.  i.14 

To  uke  their  figures  with  eafe.    i. 

132 
How  beft  water'd  when  tender,  ib. 
One  that  withers  in  a  day.  11.25 

Produced  from  a/hes.  ii.i  3 1 

Growing  at  the  bottom  of  the  iea. 

ii.291.  iii. 248,249 
Their  growth  from  water,    iii.283 — 

287 
SP/wrijJf,  remedies  for  it.    1.99.  iii.c^ji, 

^lica  Tolonica.  i.449 

Vliny,  how  he  loft  bis  life;  i.4,f 

iPlwnhSf  treated  pneumatically.   iu^66^ 

572,573»583,584»^i2,<^i3 
Toifims  have  their  antidotes.      1^4,95 

To  cure  diftempers  from  poifon.  1.37. 

i||-537.538,540,548,5^5^,5y3f^o5 
The  ftrongeft  convertible  in^omedi^ 

cines.  1.59,00.8;  n. 

Coireded  by  crabs-eyes.  i  60 

— — —  by  (alt  of  tartar.  i.74 

The  great  virulency  of  fome  poifbns. 

i.P5 
Made  to  work  flow.  ib. 

Whence  their  e£Eeds  as  to  cold  and 

heat.  i-55<^f557 

That  of  a  mad-dog  lying  long  con- 
cealed, ii.144 
May  have  great  efleds  in  final!  quan* 
tuies.  ui..547,.5  50, 5  5 1 
The  poifon  of  the  Negroes.  iii.  5  5  o 
That  of  the  tarantula.              ii.144 

^oijbnous  mineralSy  their  number  greats. 

•  ••  • 

111.537 
^olytbeifin^  whence.  ii.113,114 

^omfbolyx^  what.  iii.27<> 

Vom^ions  fpringing  from  water,     iii. 

^83 


73i 


714 
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Imitated  by  an  Englifi  clay.      iii.Aa  ? 

fPcrik,  retaining  the  tafte  of  (hell^4(h 

fed  on.  ii.13? 

Of  a  violet  colour.  iiajj 

^rofity^  a  general  property  of  bodies. 

i.439.  n.  499— 44914-50— 455 

^orphire^  how  to  cut  it.  i.  1 1 1 

Vrecipices^  to  meafure  their  height,    u 

precipitate  fer  fi^  how  prepared*    i. 

354.381 
Reducible  into  running  mercury,   i. 

381 
'In  what  menftruums  diflblvable.    i. 

535 
White,  how  made.  iii.  577 

'  its  medicinal  virtue.        iii.  577 

'Of gold  and  mercury,   its  medicinal 

virtues.  iii.41 3 

Two  ways  to  precipitate  a  metal  out 

ofamenftnuim.  i.517 

precipitates  of  metals  gain  in  weight. 

1.517 
^recipitattJig  remedies.  iii. 5^0, 5^ i 
.^reafitationt  whence  it  proceeds.    i% 

^6.  n.  255 
What.  1.515 

Is  effefted  mechanically.  1.51 5—5  2  5 
Itscaufe.  1.515,51(^,524.  n. 

Varioufly  perform'd.  i. 5 1  (^,-5 1 7 

Byfire.  i.518 

In  fome  cafes  to  be  e£fe£led  by  cold. 

i.522 
.Ufesofthe  do3rine  of  precipitation. 

i.525 

M  ay  caufe  various  feparations.    i  i .  2  3  4 

^Precipitations,    various    precipitations 

with  a  folution  of  the  cryflals  of 

filvcr.  i.^j 

.A  diflFererxe  in  them.  i.5 1 7, 5 1 8 

Of  vegetables  without  acids.        ii .  3  ^ 

Various  colours  in  precipitations,  ii.4^ 

Silent  ones,     and  without  hoflility. 

iii-559,560 

\^refervation  of  bodies  ipKLAifed.  1.29,30, 

5i»53, 73^09- 55?  n.  11^33—^48, 

63d— (5^48.  iii.di,6^2,<54 

^rejjhre,  the  nature  of  it  in  fluids,    ii. 

3041307,309^ 

To  determine  the  quantity  of  lateral 

^preflute  in  fluids!  ii.;o8 


309 
A  great  one  fuftain*d  by  f  Ite  fvihm  of 

fifh.  ii.3f5 

A  great  one  fttftain*d  by  brittle  and 

tender  bodies.  "•STO'i^yi^ 

Solids  prefii  differently  from  fluids. 

u.5y7»?<^7-737i 
The  prefliire  at  the  bottom  of  the 

fea.  "-3581359 

A  great  one  fuftain'd  by  animal  bo- 
dies. ii.5(58--37r 
THb  pre£Fure  iiiftam*d  by  the  air. 

iU45 
Ureter-generations,  what.  *i»5? 

^rimum  mobile^  the  dodrine  diereof. 

11.12(5,117 
^PrineipkSi  a£Hve  ones  required  in  na- 
ture. ii.i55.n, 
^inciples  in  cbymHlry^  recoucllcatble 
to  mechanical  philofi)phy.  1.192— 

»95 
Chymical  principles  tranfinntable. .  i. 

2^7 
What.  iii.2(^r,2^2.  n.  309 

Their  ufe.  iii.j25 

Their  number  oncertmn.    iii.2<5i  ,2(^2, 

298—302 
Producible.  iii. 282— 287 

Not  obtainable  from  all  bodies,    iii. 

27o,27i,27<5,277;424 

More  than  three  obtainal^  from  fome 

bodies.  iii.29*— 300 

Whar  they  really  ftiew.     iii.3 12,31 3t 

52S — 33(J 
Diflimilar  in  their  nature,     iii. 31 5— 

323 
Whence  the  notion  of  five  chymical 
principles.  iii.524 

Whether  five  be  neceflary  in  the  com- 
pofition  of  bodies.  iii.3r5,^2<^ 

The  imperfeftion  of  the  doftrfilb  of 
three  principles.  iii.32 7,^28 

Whether  there  be  any  chymical  prin- 
ciples, iii. 5  35,337 
Not  necef&ry  to  coiftpof<r  bodies  iih 

337—541 
How  they  differ.  iii.34a. 

Probably  produftlons  of'the  fit.     ill 

i4i 
Tranf- 


.m.3j5-*ri(r3  ii.ii5 
Neither  ingenenible  nor  ioc(]irniptible. 

^ritUhig^  the  confequence  of  a  flight 

contrivance.                             i.  1 1 4  r\  Udlities^  the  notion  of  real  qualities 

iPr(/3p^f  the  doftrine  of  it.        11.1^^26 —  \Lr       CJ^a^inM.                 i.iy8— 200 

28.  a.  669i7  Their  relative  nature.          1.2029203 


7if 


QolovLt'd.  prifm^  made  iife  of.        xi.57 

^rivUegU  things^  what.  ii.198 

^rojeSils^  the  line  they  dcicribe.   In 9 

^rojeSion^  an  argument  for  iu  pofltbi- 

lity.  i.78 

What.  i*2d2,338»372 

How  praflifed  by  IhUmm.         1*382 

^rolajfus  uteris  to  remedy  |hedi(brder. 

^rofbecicSf  their  accomplifhment  de- 

monftrate  the  being  of  a  God.  i.14 

Supernatural.  ii'2  58,2  5P 

^rofofitiom  difiinguifhed.       11.221,222 

^ravidcnce^  an  inltance  of  it  in  the  parts 

fer ving  to  deglutition.  11.121 

Arguments  for  it.  ii*i  3  3 

The  belief  of  it  eftablilhed  by  phi- 

lofophy.  11.242—245 

^ulvisfulminans^  whence  its  gi^at  ex- 

piofive  force*  iii.212.  n. 

^umfs^  how  and  to  what  height  they 

raife  water.        ii.3oo»48 3948<^,48 7 

^Upilla  of  the  ^j^,  what.  ii.id2 

'  An  odd  conftriflion  of  it  by  a  fever. 

ll.ld2 

Its  dilatation  a  bad  difbrder.  ib. 

.  Is  of  different  figures  in  different  ani- 
mals. ii.165 
^^urging  Medicines.               111.65  5,^5  6 
I  !■>      operating  by  their  odours,  i.89 
»»  ■  »■  ■■■       i  >"■  by  eternal  applica- 
tion.                      i\445»444- iii-5  7i 
^urfle^  produced  &om  a  red.       li.ioi 
To  ftain  ivory,  iSc.  purple.        ii.ioi 
5Pl^/y^/if?/(?f7,  refitted  by  colA    1.^05 — 

610 
Produces  no  ani^yigls  without  air.   iii* 

»2 

Whence.  iiUsS.  n. 

Abolifli'd  by  a  liquor.  \\u^6i 

(Pufty,  what.  ii.48.  iii.428 

JIow  adulterated.  ii.p9 

Makes  glafs  white.  ib. 


Senfible  qualities  not  real  beings.  /^. 

Obfervations  and  experiments  to  ihew 

their  origin.  1.247— 251 

Experiments  to  ihew  their  nature. 

i.251,252 
Defirudible  and  producible.  ib. 

Remarks  upon  particular  qualities, 

i.271 — 182 
What.  i.271 

The  divifion  of  them.  1.2  7 1,2  72 

Cofmical  or  fyftomatical  qualities  in- 
troduced. 1.282,290 
Qualities  of  particular  bodics,wherein 
they  confiit.  i.282,283 
Producible  by  a  change  of  texture. 

111.349—352 
The  chymical  theory  of  them  exami- 
ned. iii^.14*— 431 
Quantity ^  infinitely  divifible.     ii.198, 

2C2 

Difficulties  attending  its  infinite  divi- 
fion. ii.22i 
^artans^  their  caufe.                  ii.144 

One  cured  by  a  fright.  i.82 

^artation^  what.  iiu28>;,4D2 

J^ick'filverf  of  a  gold-colour.  i.70 

Of  a  green  colour.  ib. 

Made  into  a  cinnabar  with  antimony. 

i.74 
Made  folid.  i.89,145 

Its  globules  view'd  with  a  microfcope. 

i.20J,202 

.  Appearing  fixed  by  oil.  i.31 3.  n. 

Made  volatile.  .  i.31 5 

Coagulated  by  the   fumes  of  lead. 

'•33i^557•  iii.404 
Changed  into  a  red  powder.      1.334 

Suddenly  tum*d  to  a  blacl;gx)Wfler,4nd 

from  tnat  to  running  mercur^  again. 

i-335 
Made  into  a  calx.  ioS5>?3^ 

Made  hard.  i.343,344 

Di- 


m 
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OSftiUM  from  lead,  gains  in  weight. 

^•377 
Diftillatlon  no  proof  of  ita  parity,    ik 

Fixed  by  oil  oT  vitriol.  1.385 

$trongly  fixed  by  allcalics.  ib. 

•''  by  ui-armoniac  and  ful-. 

pliur.  it. 

Tolefienitsfalivatingjproperty.      ib. 

The  figure  of  its  fimoe  in  contaft 

^     with  other  fluids.        i.58p,3p?,393 

Exhalable  with  a  metal  i .  399 

Its  fpedfic  virtue  againft  worms,    i. 

412.  iii-551 

Found  in  the  bodies  and  bones  of  men. 

i.4i8y42<^y449.  iii.5  72 

Refumes  its  (brm  after  diftillation. 

Strain*d  thro*  skins.  i.440 

-Strain'd  thro*  wood.  i.45 1 

Tum*d  black  by  motion.  i.47 1*  n. 

Diftiird  from  oil  of  vitriol,  i.  527,528 

Diflblved  in  jiqua  fortis.  i.3 1 8, 5 28 

Soluble  in  what  menftrua.  i.  5  3<^>  5 3  7 
Rendered  infbluble    in  A(jua  fortis. 

i.53<^ 
Made  to  conceive  heat.  i-  5  7 ' » 5  7  2 
Whether  congealable  by  cold.  i.  5  9 7 
Why  it  rolls  in  drops  upon  a  table. 

1.5^91 
Observations   made  in  diftilling  it. 

ii.31 
Calcined  red.  ii.75 

Its  flowers.  ii.85 

Difliird  with  ^qua  fortis^  ii.91 

Tum*d  to  a  white  powder.  ii.398 
Turns  Aquafortis  green  or  blue,  ii.95 
The  various  colours  it  may  aflume. 

ii97»95 
'Made  to  afcend  by  the  preflure  of 
water.  ii-i39 

The  various  forms  it  may  put  on. 

ii.232.  ^n.  235.  iii. 2(^4 
May  yield  a  yellow  precipitate,  ii.84 
Sttfpended  in  an  open  tube,    ii.301, 

*t$  fpecific  gravity,     ii.  3  01 , 5  3  ^  4  5  3 1 

454i4P9 


i*d  fimn  mtfcafites.         il^iS 

Contains  air.  11448.  &  ou 

Whether  oenrlout  to'idr,  11.704,705 
Its  upper  lur&ce  convex  in  glafi-tubes. 

ii-44S 
Raifed  by  the  fpring  of  a  little  air. 

«i-47J 
I         by  fnction.  Ii.483 

in  different  tubes  by  water. 

ii.49i,49x 

Amalgamated  with  tin,  and  ufed  for 

a  barometer.  ii.49x 

Sttflained  in  the  barometer,  tho*  the 

air  (eems  to  prefs  with  diikdvan- 

tages  thereoD.  ii*494 

The  weieht  of  a  cubic  inch.  iii.4d47 
Antipeftuential  and  alexipharmic.  iiu 

It 
Obtain*d  from  blue  vitrioL  iii.89 

Communicates  a  virtue  widioat  loSk 

ofweight.  iii.127 

Eafily  refoived  into  fomes.  iiLi  3  9 
How  made  pulverable.  iii.404 

An  attempt  to  fix  it  into  fiiver.    iiL 

2IO.ll. 

Its  boafted  fait  and  fulphur.  111.169 
Diftill'd  from  cinnabar.  iii.27 1 

*A  water  drawn  from  it.        ]ii.a87» 

288 
Diftiird  in  form  of  a  liquor.  iii.3og 
Precipitated  into  a  dry  powder,     iiu 

310,31c 
Reducible  to  water,  iii.311, 344,41^ 
Not  homogeneous.  iii.341.  ^  n. 

Effbas  of  its  diftiU'd  water,  iii.345 
Effis^s  of  its  decoftion.  iX 

Spontaneoufly  harden*d.  iiL4o5 

iSim'd  into  nlver.  ili.409 

Mediods  of  purifying  it.    iii.410,41 1 
How  feparated  from  gold.        iii.4 '  < 
May  be  impregnated  with  other  fab* 
fiances.  ib. 

More  obflinately   fluid  than  water. 

iii.404 

Botha  fluid  and  a  liquor.         iii.41^ 

Its  ore  wholeibme.  iii.  59  5 

i^/fi^jpreferved.  1.109 


R. 


^ 


RAbbit  prcferved. 
RsdifieSi  treated 


pneumatically. 

iu6io 

Rain^  the  figure  of  its  drops.  i.  394 

How  to  be  foretold.  ii.jSft 

Corruptins  the  air.    '  iii.7  9 

Rain-bovii  the  hint  towards  the  Solution 

of  its  phenomena.  i«i43 

Qi  the  prifin,  if  its  colours  be  reaL 

ii.2  5,2t^ 

I]ow  exhibited.  luii 

ilii/»»!i^'ofwhite  and  red  liquors.  1.434 

JLain-'wateTi  what.  ili.284 

Saline.  111.231 

.Rainy-'vpeaber^  xhanges  the  notes  of 

mufical  ftrings.  iii.41 

\ifins  afiford  varkias  (pints.    Lju  iii. 

.    «  "8,383 

Treated  pneumatically.     ii*5^^f  57i» 

di  3,da8 

Rakigb^  Sit  JfaUer^  Us  cordial,    i.^6. 

iii.d34id35 
RsrifaQion^  its  nature.     1-70 3. 11.66^^ 

661 

Itlay  make  a  finall  quaatii^  of  aiatter 

pofCefs  a  large  ipace.        1.41 31414 

Ot  the  air.  ii.412— 41 5,428 

Masberry-mne  imiuted.        !•  542, 343 

^flMio\  their  great  u&  io>nAtheiiiatics. 

i«I20 

Ranle-JhakeSf  whence thekname.     iii. 

548 

Their  bite  how  cured  •  iii.  548 

Rgven^  a  white  one.  ii.45»45 

Rea^ar^  made  into  afafe  medicine,  i. 

do.n. 
Its  effluvia  proving  noxious.         u^^6 

What.  iii- 13  7 

Reaforty  what. 


Imperfect.  ii.rp  8—200 

Howitafls.  ii.200 

Whether  it  may  be  exercifed  on  things 

above  iu  ii.204,  ^. 

Rules  (or  judging  of  things  above  rea- 

ibtu  iL2ir'^2i8 

Leads  to  religion.  ii«244 

VoL.m. 


INDEX, 

Things  contrary  to  it  to  be  beliefed. 

ii.  2  JO— 2^2 

Apt  of  itfelf  to  miflead  men.     ii.2<^2 

How  to  be  ufed.  ii.2d3 

How  befl  employed.  iu%  78 

Receivers  for  the  air-pump,  how  iiiended 

when  crack'd*  '  il«4i  7 

Red^  an  enraging  colour  to  fbme  animals. 

i.147,485 
The  ufual  colour  of  tlnfiurts.  11*77 
Two  kinds  of  xu  ii.78 

A  j:ed  liquor  with  white  fiunes  dying 
•the  fillers  black.  r>, 

Producedfrom  ingredieota  of  a  di£b- 
rent  colour.  iK 

Inflantly  produced  by  two  limpid  li- 
quors. 11.78.  n. 
Its  affinity  to  yellowt  ii.8o 
Turn'd  purple  and  yellow.  11.83 
Ridemftiofh  the  wimom  ezprels*d  in 
it.                                    u.274,27j 
Refimfjg^  whereon  it  depends.     Liodt 

393 
Its  origin.  i.ii} 

RjBflexibttity^  what  ir.20.  n.  16 

Its  caule.  ii.7.  n. 

By  the  refrafiion  of  the  aift  was  firft 

fenfibly  demonftrated.       iii.  5  9.  n. 

B^oQitm^    by  what  law  perfiKrmed. 

i.i2a 
Oftheairoblerved.  i.^57 

Contributes  to  the  pfoduftion  of  co- 
lours. ii.2i.  iii.5S 
RefraSive  ftmeri  of  bodies  owing  to 
what.  iU.2^5*n* 
Rrfraf^ibility^  what.  ii.20 
R^mergtion  of  bodies,   if  ^flicable. 

Attempted  in  bodies.         1.24)— 24  7 

JR4gtf{tf5  of  antimony  and  of  iron,  their 

flar-figure,  and  how  prepared.  L 1 5  7, 

158,395.  iii.  305 

ii.  544,145 

ii^^2— 472» 


w 


ii.2i8 
What  things  are  above  it.      4i.ip7— *    Reptiles  in  vacuo. 

200,203,205    Reffiration^  its  nature 


459,527—531 
Various  opinioDi  about  it.  11.455— 45S 
The  ttfe  of  it.  ^.27,472 

How  contrived  fer.  In  witer-fiiwla. 

ii.527,5a* 
An  attempt  to  prevoftt  the  neceflity 

i>fit.  u.j|p||4r,540^ 

Ebbbb  9?^ 
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How  far  it  depends  on  the  air.    ii.  5  42 

—547 
An  experiment  relating  thereto,  iii.8 5 

Hefi^  to  procure  in  fickncfs.   \\\.6^6^6$% 

Reftsrreaion  of  the  dead,  whether  im- 

poffihle.  ii.229 

The  grand  objedion  againft  it  an- 

fwer'd.  ii.i^i^f^c, 

Repfcitable  flants.  I69*  ££?  n. 

Revelation^  how  it  allows  us  tofpeak  of 

final  caufes.  ii.i(^8,i^p 

Arguments  for  it  i  friori.         ii.14^ 

Rbeumatifm,  remedies  for  it.       iii,55^ 

Rheums^  remedies  for  them.  /^. 

Rhubarb^  wherein  its  purgative  virtue 

refides.  i«z24|22  5,2  30 

Tinges  the  urine.  "i-  549 

Its  medicinal  virtues.  iii*5d4 

Ribs^  the  foace  between  twofill'd  up 

with  a  bony  fubflance. :  i. 1 7  3 

Rickets  J  to  cure.    i.ys?.  iii.5  8p,  5po,d  5^, 

Rivers^  to  meafure  their  breadth  with 

eafe.  i.138 

Whether  froze  and  t&aw*d  firfl  at  the 

bottom.  i  .($^4^9^44 

Rofimarv  diftillM  in  vacuo.  11*6^9 

RofiSy  damask,   yield  an  inflammable 

fpirit.  i-7i»7a 

great  effeSs  of  their  effluvia. 

i.8p«  n.  423,424 

colours  afforded  by  them,  ii.75 

Red,  tum*d  pale  by  the  fume  of  ful- 

phur.  ii.49i73 

— —  yield  a  high  red  tin£lure.  ii.51, 

74,82,8? 

their  tinflure  made  to  a£fora 

different  colours.  ii.89,90 

Treated  pneumatically.      ii.  5  89, 5 90, 

592 

If  a  rofe-bu(h  may  be  made  to  bear  in 

autumn.  \.i6i 

Rofinf  is  in  fbme  caies  a  fuccedaneum 

for  fal-armoniac.  i.  i  j  1 , 1 5  2 

Generated  from  the  effluvia  ot  cedar. 

»-398 

Of  jalap  fiifed  by  the  heat  of  fome 

climates.  i.4<^7 

Rtnigimeji of  the  lips  to  cure.        iii.(J5  7 

SMbieSf  a  contingent  cloudinefi  in  one. 

i.4^3 


A  white  kind.  iii.rog 

Some  parts  of  thdiuntmged.  iii.io8. 

Yield  a  tinflure.  iii.121 

Two  that  (hone  like  fire.  iii.  1 48 

Ruby  of  fulphur^  what.  ii.  7  7 

Rue  affords  ti  green  lac.  ii.103 

RupureSj  to  cure.  iii.d57 

Ruflna^  its  faculty  of  taking  off  hair. 

1.137 
RufflanSf  their  compleidon.  11.4; 


S. 


SAccharum  Satumi^  its  medicinal  vir- 
tues. i.8r.  iii.  5  88 
Diftiird.  i.2<^4,2tf5»547.  iii.291,292 
Yields  a  confident  body  with  fpirit  of 

vinegar.  i.328 

Its  preparation.  iii.2pf  ,42  5 

Its  oil  and  fpirit.  liL  510 

Its  analyfis.  iii.  3 1 0,3  5  3 

Its  inflammable  (pirit.  iii.37  9 

SaiUf^y  to  make  way  in  (ailing,      i.288 
Sdl-armmiac^  how  made.  i.309 

Its  afe  in  (iiblimatidns.  i. j  74,7  7 5 

Imitated.  i.282 

Native  iii  'human  urine.  i.  3  78 

Diftiird  with  Zafis  Oalanunaris^  or 

fixed  alkalies.  i.378 

Its  ufe  to  cool  liquors.   i*550>553,5<^3 
To  obtiin  a  fine  ibrt  of  it.  i.  5  5  3 

Made  to  heat  water.  1.566,570 

Diftiird  withantimony.        i.565,767 
Sublimed  with  minium.  i.  5 57 

Sublimed.  iii.271 

Fluxed  with  quick-filver,  gives  an  in- 

tenfe  heat  to  water.  i<5  70 

Its  (alts  hard  to  feparate  by  fire.    iii. 

Treated  pneumatically  with  oil  of  vi- 
triol. \u6%6 
How  to  (eparate  its  falts  with  eafe. 

iii.273 
From  fpirit  of  fea-falt  and  urine,    iii. 

344^»4-39.475 
Diftiird  from quick-filver.  111.287,288 

Sal  circulatum  ox^aracelJUs^  itseffefts. 

iii.366 
Sal^gem^  its  fpedfic  gravity.         iii.22  7 

Sal 
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Sal  mirdbik^  its  procefi.         1.159,2^0 

Imitated.  ..*'53* 

Refembled  by  a  natural  fait      iii.  5 1 4 

Saline  bodies^  alter  the  colours  of  others. 

ii.14,15 

Are  not  diflingui/hable  to  be  highly 

faline  by  me  common  methods* 

ii.88 

Sa^vation^  an  infiance  where  one  could 

not  be  raifed.  '  ii.  i ;  2 

Saltf  &  t^cw  and  furprizing  fait.     1156^ 

Whether  the  principle  of  firmnefs  in 

bodies.  i«33^— J45 

A  fait  that  coagulated  common  water. 

i.?32 

A  fait  totally  volatile*  i.997 

A  compound  £ilt  from  a  fixed  alkali 

and  tal-armoniac.  i.431 

An  odd  fait  that  pafles  thro*  iron.    i. 

450.  n. 

What.  iii.3tf2«n. 

Its  properties.  iii .42 7 

A  neutral  fak  from  fait  of  tartar  and 

fulphur.  iii.  5 14 

Salt  of  Amber  acid.  iii.  3^9 

Salt-marfoes^  why  they  over-flow  them 

in  winter.  u6^o 

Salt,  fea-falt,  different  forts  of  it.   i.i5i 

Diftiird  with  Aquafortis,    i.2  5 7,2 5 8 

Tranfmuted.  ib. 

Its  fpirit  how  gainNl  to  advantage. 

i.370 
The  proportion  requifite  to  make  it 

tafled  m  water.  i.434>43 595439544 
Difliird  into  a  liquor.  i.3 1 o 

Its  folution  precipitated  by  fpirit  of 

wine,  i»524 

Its  different  phenomena  in  water  and 

oil  of  vitriol.  i. 5  3  7, 5  70 

Salt  and  water  in  vacuo.  \u6i% 

A  mixed  body.  iii.222 

In  what  pro{K>rtion  to  the  water  it  is 

gain'd  at. the  falt-wjrks.  iij.2  24 
A  light  kind.  \\\.iz6 

Run  per  deliquium.  iii.227 

Its  weight  compared  with  water,    iii. 

227 
Obtain'dfiromoilof  vitriol.  iii*344 
Producible.  "i'375— 377 

Turned  into  an  alkali.  iii*37a 


.  Gain*d  from  urine.  iii.  j  71^ 

Contain*d  in  the  blood.  iii.457.C^  n. 
Contained  in  mineral  waters  iii.  5 1^0 
Ufually  to   be  found  in  the  earth. 

iii<..$i£ 
SaUs^  fixed  ones  made  volatile.    i.']6.tl 

Their  figures  examined.    1.2^41 — 245 

Attempts  to  compound  Acm  incryftal*^. 
lization.  i.ft42 

Their  manner  of  /hooting  when  fepa- 
rate  or  combined,  i.3^4i<— 245^ 

282,425,426 

Their  folution  in  water  accoiuited  for. 

1.3 14.  n. 

Alkaline  falts  convertible  into  each 
other.  1.169 

Their feveral kinds.  ii463»d4i7 1 172,74» 

84,86.  £5?  n. 

Sonie  neither  acid  nor  alkaline,    ii.64 

To  find  what  kind  abounds  in  any  fa- 
line  body.  ii.86— 89 

Their  nature.  ii.86987.  n. 

Ufefiil  in  fbiking  colours.  ii.63 

To  difcover  their  kinds.  ii.63t64i 7 1— « 

73»8<^ 
Their  fpontaneous  afcent  alot^  the 

fides  of  gia£tes.  ii.49 79498 

Their  growth  in  bodies  exposed  to  the 

air.  111.79 — oi 

Whether  they  grow  from  a  feminal    , 

principle.  iii.8o,8i 

How  form*d.  lii.i  1 3 — 1 1 8 

Geometrically  figured  in  their  minute 

grainy.  iii.  114 

Their  refraftive  power.  iii.265 

Difiimilar  in  their  nature,      iii.3 1 5— 

316 
The  difiference  between  the  volatile 

and  the  fixed.  iii.3 1 5 

Differences  in  the  volatile  kind*      iii. 

31593^^5 
Plentifully  contain*d  in  faline  fpirits. 

'    iii.344 

Producible  and  deihrufiiblc.  iii. 3 65 — 

573 
Their  properties.  ii  i.  3  6  5 , 3  66 

Acid  falts  producible  or  tranfmutable. 

iii.  3  67, 3  ^8 
Volatile  falts  producible.       iii. 3 68— 

S69 
Bbbbb  1  Al- 
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Alkaline  Iklts,  ihcJr  ori^n.   iii.5^9— 
„     I  Ihewn  ta  be  producible* 

Ki.3^9— 374 
■  ■■       -     •      ■  trtmhitttable» 

wi.374 

« Sghs  rf  bartS'bcm  and  urifie,  whether 

add  or  fulphureous.  11.(^3 

Salf  of  tartar  rendered  (okible  inrefti- 

\    fied  rpirit  of  wine.  i-T^i?^ 

Made  volatile*  i-7/i375>57^ 

<Givoi  a  red  tinftore  to  ^irit  of  wine. 

1164.  ii«8o 
Waftea  upon  the  ctipeL  1.379 

£i£ly  made  fluid.  1.330 

Its  folution  precipitated  by  fpirit  of 

wine.  i«P395a4 

Conceives  heat  with  water.        i*558, 

In  what  diflolvable,  and  in  mat  not. 

1.532 

Tum'd  to  earth.  iir.374,37  5 

Salt  of  urine  made  to  tafto  like  craimon 

lalt.  111.3  >  5 

Salt-water  to  makefi«{b<  1.597,580.  iti. 

219,210 
Sal  volatile  oleejkmi  how  made  to  ad- 
vantage. iii-493 
Sandj  the  figures  ofits  grains.  1.1909570 
Of  a  rich  metalline  or  mineral  nature. 

ii.3H»3i5 
May  afford  gold.  ii*3  2  5 

Sandaracbj  what.  iii-537 

Sandiver^  what.  iii*375 

Tum'd  into  fea-falt.  lii. 3 7  5,$  7(J 

Differs  from  common  alkalies.        ib» 
Itscryftals.  ii»375 

Sanguification  i)\vi!^TZttiL.  ii.78.  n. 

Safy  how  it  rifcs,  and  is  aher'd  in  ve- 
getables, iii*  3  38, 3  50,3  51 
Safphires^  a  ^een  one.  i.  5 1 3 
Have  a  grain.  ii  i .  1 04 
A  white  kind.  ]ii.io9 
One  ilain'd  like  a  chalcedonian.iii.i  10 
A  white  one  including  a  liquor,    iii. 

Ill 
Sardonyx^  one  of  diCferent  colours,    iii. 

109 

One  tranfparent.  iii.  1 20 

Saturn^  ftrange  conjedlurcs  at  his  various 

appearances.  1.29^ 


Scarlet-dye^  improvcable;  1*13^ 

Its  inventor.  ib. 

To*  firike  the  bow-  dye.       if .  loi ,  i  o  5 

Seent^  an  inftance-ofits  being  acute,     i. 

429 
Ezquifite  in  blood-hounds.  1.414,429 

5inf^/Vii,  cured  by  a  fright.  .       1.82,83 

Sairrbous  ffleen  cured.  1.448 

SOfTfiOftSi  the  cure  of  their  bite.     1.14^ 

9  5,1  OQ.  iii,  5  ^5 

The  vintloRce  of  their  pbifdo.  iii.^50, 

SkropJMom  tumwrs  ctBd.    iii'573,57S 

Scurvy^  to  ciue.  iii«55 7965$ 

Sea^  various  phenomena  of  its  luminout 

nefi.  i*d94 

'  Whether  it  ever  freeases.      u6^^  ^661 

Vtxj  cold  at  confiderable  depthi.     f. 

<^45f^4^ 
Its  preflure  at  the  botom.  ii.3  58,3  59. 

iu.245 

Enquiries  and  obiervatiom  to  be  made 

upon  Jr.  iii.7 

Itt  {aitneft  whence.      111.214,118,219 

Itt  bittemeis  whence.  iii.2  2^1 ,2  2  } 

Whether  lalteft  at  the  top.    iij.2 1 5-^ 

2ir 

Springs  at  the  bottom  of  it.   ili  .2 1 5*- 

218 
Whether  its  faltnefs  increafes.  iii.  2  2  x 
Varies  as  to   qualities  in    di&rent 

parts.  iri.222,223 

Dinerently  filine  in  difierem  parts. 

111.223,224 
It&degrees  of  faltnefs.        iii.  2 1 5,224, 

225-— 227 
To  determine  the  age  of  the  world 

from  its  falmefs.  iii.2 27,2  28.  lu 
Different  regions  in  it.  iii.240,241 
Its  temperature.  iii.  241 — 243 

Its  depth.  iii.242,244 

Unequal  at  the  bottom,  iii.  243 — 24  5. 
Plants  at  the  bottom  of  it.  iii.248,249 
Its  tranquillity  at  great  depths.       iii. 

14577*47 
Its  currents.  iii.  247 

An  extraordinary   in-draught  of  it.. 

iii'247 
Sea-comfaft^  its  firft  invention.,  i.125 
SiafonSf  may  vary  in  particular,  climates^ 

1295 
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Their  difference  whence .  i.  530 

Sea-ivater^  how  it  reflcfls  the  rays  of 

light.  ii.i5.n. 

Its  gravity.  iii.224 — 228 

Its  proportion  of  fait,     iii.215,225— 

227 

Macle  ftefh.        1.597,^80.  iii.2 19,220 

The  liquors  diftiU'd  from  it,  chymi- 

cally  examined.  111.220,221 

Seed^  aiSiording  a  large  increafe.      i.io8 

Seed'lac,  its  ^ed  colour  whence,    iii.481 

Digefted  with  fjpirit  of  urine.  it* 

Seeds,  difiiird  at  different  feafons,  yield 

differeat  kind's  of  fpirits.        iii.  587 

Semi-metals^  where  found.  iu^Kf 

SenUi  changes  of  colour  in  its  infufion. 

ii.8i 
ScnfationSi  whence.  1.202,721 

ScnfiSi  acuter  in  (bme  than  in  others,    i. 

428,429 

May  deceive  us.  ii.i6z 

May  be  fingly  afieded  by  a  variety  of 

objeSs.  i.431 

Serfents  that  cure  difea&s  by  licldng.t.8o 

Dancing  to  mufic.  1.484 

Serutn  of  human  blood,  how  coagulated. 

1.329 

£xperiment»  and  obfervations  made 

upon  it.  iii.4do-*4d8 

Its  Specific  gravity.  iii.4(^i 

Mixed  with  various  fubftances.       iii. 

4(j2,4<^3i4<^8 
Expofed  to  the  air.  \\u^6i 

Analyfed  by  the  fire.       iii.4tf3— 4(^5 
Kept  hermetically  fealed  up,  and  dr- 
ftiird.  iif.4^^ 

An  attempt  to  turn  it  red.  iii.4d7 

How  affected  by  alkalies  and  acids. 

ib. 

ITow  by  congelation.  tb» 

Made  toferve  forinvifible  ink.  111.4^ 

Attempts    to  draw  a  vinous   fpirit 

from  it.  iii.472 

Skadonv^  ^\i2it.  ii.34 

Sbame^  how  it  affe£ts  the  body.   iii.  557 

Sbeef^  to  preferve  them  firom  the  rot. 

i.iC9 

Fatten'd  without  water.  iii.3  38 

Sbij^'bmldifTg,  the  defeft  in  it*      i .  1 30, 

135 
Ship,  to  eftimate  iheir  burthen.  ii,299 


Shortnefs  of  breath,  to  cure        ui.6$i 

Shre^M-mice,  treated  pneumatically*  -  ii. 

5PO,59i,5^3ty94»595«5!^*»f9Moo, 

4?/]^^/,  poflefs'd  in  a  great  d^^e.  L429 

Variouily  vitiated/  ii.4,(^o,id2 

Silky   the  flendemefs   of  ita    natural 

threads.  i.404> 

Black,  changed  yellow*  ,  U.4g 

Silk'Conon'treeSf  their  magnitude* '  i.iz 

4Sf/i^-iiM^/ixi5,  guided  by  inftinft*  -  ili8& 

Theii:  ejus  in  vacuo.         >  ii.54^  549 

Silver  difloTv'd  fo  as  to  be  potable  and 

parable  into  a  medicine*       '    1^9 

How  (eparated  from  its  ore  at  too 

mines  of  ^oiafi.  1^31 

An  excellent  folvent  for  it.        uj  34 

I ts  ufe  in  annealing.  i*  1 47 

Obtainable  (torn  lead.  i.  1 5^ 

Obtain*d  ^m  copper.  i.  1 5  7 

How  befl  purifiedior  medicinal  ufos, 

1.1(^4. 
How  feparated  {com  gold^    Lidf.  iii, 

271.  a. 
Gmverted  into  gold.  iiS6 

The  fiffure  of  its  cryftals.     ]«24i,24r 
Worked  upon  with  fublimate.    i^  5  3, 

254.iii.400 
Itsrofin.  '^253?^  54 

Made  from  goldr  1.2^0,2^1 

Great  changes  made  in  it  by  fubli- 

mate.  ^^53*^54 

Remarkable  alterations  made  Ia  it. 

Its  cryftals  diftillU  1.2  ^4 

I  ■  fixed.  .       tv  1-384. 

What.  .  .       iiLapC 

Rendered  volatile  by  a  gentle  hi^c 

It»  great  dufHlity.  i.404 

Strangely  penetrated  by  a  bitununom 
metalline  matter.  J45 1 

Penetrating  a  Baffian  crudhlt.  1*45  s- 
Penetrable  by  iufphur.  .  1.4  54 

Gives  a  gold-colour  toglafs.  1*45^  if* 

H 

Is  eleiflrical  .M^ 

Gains  in  weight  by  precipitation.    L 
How  precipfuted  out  of  Jquaforiis. 

How 
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How  to  be  obtain'd  from  filver-lacc. 

Its  difpofition  to  unite  with  feveral 
l;K>dies.  1*5  3 1 

lt«  cryi^als  diffolvc  in  water  or  fpirit 
of  wine.  i.535 

Made  to  give  a  vehement  tafle.    i.  540 
Recovered  from  its  cryltals .  i.  5  41 

Made  volatile.  1.255 

Tocaft  it  inperfeflion.         1.3 10,3 11 
Precipitated   out    o(  j^qua  fortis  hy 

copper.  i«5i5>5i<^ 

Oives   a  blacknefs  to  ibme  bodies. 

11.41 
How  made  white,  and  how  poliftied. 

n.;5 

How  made  to  dye  the  hair  and  skin 

black.  ii.429iot 

Eclipfes  the  colour  of  gold.         ii.48 

Its  change  of  colour  from  the  air  when 

precipitated.  ii,7p 

Turn'd  to  glafs.  il^6 

Tinges  Aquafortis  like  copper.   ii.9<^ 

Some  perfeflly    refined  diflblved  in 

Aquafortis.  \\.9^ 

Shell'iilver  ftains  glafi  yellow  or  blue. 

ii.98  • 

Made  to  appear  like  gold.  ii.i  01 

Why  the  jtf^r^-water  turns  filver  of  a 

gold-colour.  ii.iGi 

How  render'd  elafiic  and  unelaftic. 

1.275,27(^,277.  i^i.125 
How  Separated  from  copper,     ii.234. 

iii.272 
To  eflimate  its  finenefs.  ii*374 

Impregnated  with  the  flame  of  brim- 
ftone.  {1.588,389 

Gains  weight  by  ignition.     ii-39o,39i 
-Its  growth.  ii-P?'  i»»539 

Not  refolvable  into  its  principles,    iii. 

2^3 

Purified  by  lead.  111.2(^7,2^9,270 

Its  fixedoefs  in  the  fire.  iii. 2^9 

Apt  to  adhere  to  the  crucible  in  fufion. 

ib. 
How  convertible  into  gold.        iii.  321, 

322.  n. 
A  large  lump  of  native  filver.  iii.  339 
its  fulphur.  iii.540,341 

Intimately  mixed  with  lead  in  mines. 

iii.  341 


V   V. 

Found  fometimes  pure.  iii*H^ 

Tum*d  into  a  homy  fubftance.  iii.400 
Increafed  in  weight  by  fublimate.  ib. 
Growing  hot  with  a  metalline  mer- 
cury. ^^'4f^.^ 
A  fort  lighter  than  the  common,    iii. 

409 

Made  firom  quick-filver.  ib. 

How  madefoft  or  hard.  iii.419 

Precipitated  iq  fhimng  plates,  iii. 560 

Its  medicinal  virtue.  iiL58d 

Silver-Jblder^  its  excellence.  1.135 

How  made.  1.2  31 

Silver- work^  how  to  whiten  it.       i.i  3  5 

SimPleSi  their  medicinal  virtues.    i.i4t 

Recommended    in    the   practice  of 

phyfic.  .         iii.  5  7  7— 594 

Their  virtues  not  tnc  iam^in  all  con- 

ftitutions.  iiL578 

The  way  to  make  them  eSeftoal. 

iii.sHo 
Whether  thev  may  fingly  core  oom- 
•plex  difeaies.  iii.589-^594  * 

SifbonSy  how  they  tranfinit  liquon.   il 

3io,3ii,44^,447»48j,497 
An  exhaufling  fiphon.         ii.483»484 

Size  how  made.  1.150 

Skeletons^  their  ufc  forbid  in  Mufcavy. 

1.27 
Affefted  by  the  moiflure  of  the  air. 

i.449.  ii.38$ 
Skin,  itsporofity.  1.441 

Sleef^  to  procure.  iii.tf5<^,^58 

Sloes^  their  tafte  refcmbled  by  a  metal- 
line folution.  i-542 
Small-fox^  a  remedy  for  it.           iii.d58 
Smitbery^  improveable.           i*  111,112 
The  defeft  of  it.  i.i  3^^ 
Smoke  in  vacuo.                      il-43P>440 
Smootbneji^  whence.  i.279 
Snails^  their  eggs  hatched.            il.184 
Treated  pneumatically.      ii.  544,598^ 

ooo,tfoi 
A  Smke  in  vacuo.  ii.  5  2  9 

Sfieezing  caufbd  by  the  fun's  rays.     1.91, 

485 
SnoWf  its  figure.  i.i  39 

Conduces  to  fertility.  1.^899  707 

Applied  to  the  freezing  of  bodies,    i. 

588—592 
Irs 


11.75 
111.231 
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Its  duration  infevcral  Iiquors.i.^38,(J39 
How  prefcrved  in  Italy.  1.639 

Grows  lighter  on  the  balance.  i,58p 
Whether  it  can  by  heat  be  made  to 
freeze  water.  i.tf93 

Prejudicial  to  the  fight.  ii.28,2p 

Yields  a  light.  ib, 

View'd  with  a  microfcope.  ii.32 

-S/;(W-iro/i  will  dye  a  green. 

Sno'W'Water  faline. 

Soil^  what  kind  the  moft  wholefomc. 

iii.5219522 

Solder^  to  obtain  it  malleable,  i.13^,138 

Solids^  have  an  intefline  motion,  i.318 
Exhale,  and  have  their  atmofphere. 

i.3P7 

May  conflitute  fluids.         iii.440,441 

Solution^  whereon  it  depends,   i.49.  iii. 

405,40(^,41 9,454)440,441,477-  «• 

Solutions  of  dififcrent  metals  differ  in 

colour.  iii. 441 

Sooty  its  medicinal  virtues.  i.^4 

Fixed  by  diftillation.  1382 

Its  produAs by  diflillatioa.  ii.50 

A  red  decoAion  of  it  frozen.        i.  39  5 

Itsanalyfis.  111.2^8,307,368 

Sofc^  its  oil  by  diftillation.  1^.317 

Compounded  and  analyred.iii.2d7,287 

^•^•^Venetian^  its  medicinal  virtues. 

iii.582 

Sorrow^  itseffcftson  the  body.     111.5^7 

Soul  of  the  world.  ii .  ( 1 4 

Diftinfl  from  the  body.  ii.244 

Sounds^  their  e0eSs  on  animal  bodies. 

i. 9 1,94 
Decreafe  with  the  diftance.         i.  1 2 1 

Their  velocity  in  the  air.  i.133,138.  Sf 

n.  475.  G?  n. 
Their  ufe  in  taking  diftances.  i.i  38 
Large  and  fmall  move  with  equal  ve- 
locity i«i45-  il'^5i 
Compound  founds  may  give  but  a 
fingle  (enfatlon.  i.43 1 
Mechanically  producible.  1.299 
Their  great  force.  i-474»47  5 
Their  extent.  1.474, 47 5,48 2,485 
Odd  efieds  of  them.  i.443— 487 
Produced  under  ground.  i.481 
Their  effe(ils  on  glaffes.  i.486 
Their  harmony  anddifcord.  ii.i  r.  n. 
How  propagated  to  the  ear.      i i. 2 1 7 , 

438,4J5^,Jo8— 510 
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How  producible  in  the  throat,    ii.470 


Not  propagable ;;;  vacuo.      11. 5 1  c.  n. 

Space ^  what.  ii.219 

Spain^    many    of   its    inhabitants   not 

tawny.  ii.43 

-S^^r  of  gold  ore,  its  gravity,  ii. 321, 322 

Of  lead  diffolved.  iii  121 

Sfaw-'xater^  its  gravity.  iii. 5 00 

Its  fediment.  •  iii.  502 

How  affeftcd  by  the  air  and  tranfpor- 

tation.  iii. 503,504 

Contains  common  fait.  iii.5  r  i 

Is  highly  a[cid.  iii.5 11 

Its  Caput  mortuutn.  iii-  5 '  5 

Imitated  by  art.  ii.94.  "'-5^ 

SpecieSy  things  of  the  fame  fpecies  may 

differ  widely.  i'i54 

Specific-gravity^  what.  ii.289 

Hard  to  counterfeit  in  bodies,     ii.329 

To  determine  it  in  folids  and  fluids* 

ii.324— 357,54?-n.  372 
Tables  of  the  fpecific  gravities  of  bo- 
dies. ii*H4 — 34^ 
This  gravity  of  bodies  varies  in  va- 
cuo. ii.445,44^ 
Specific  qualities^  what.         iii. 545, 54^ 
Specifics^  to  be  endeavoured  after,     i.73 
Rcafons  for  the  ufe  of  them,  i.88 — 90 
How  they  may  operate.      i.ico,ioi. 

iii.552— 575 
What.  ^    iii.54(f 

Whether  there  be  any.       iii. 545, 547 
Arguments  for  their  exiftence.  iii  547 

— )5» 
The  reafbns  urged  againft  them  confi- 

dercd.  iii*  549 — J51 

The  notion  of  them  agreeable  to  me- 
chanical philofophy.     iii.5  5  ^ — 57^ 
Why  they  (ometimes  fail.  iii* 5 54 

May  exert  their  virtue  in  external  aip^ 

i)lication.  iii. 570 — ^75 

,^  ..    ay  their  advantage,  if  ground  pa- 
rabolical. i-K^SL 
Made  of  iron-balls.  1.201^ 
Concave,  how  they  aft.        ,  ^.  i.fto4»^  *•. 
Spelter y  its  ufe  in  precipitatioa  ' '  i.3iit 
Spices  are  robb*d  of  their  beft  parts  in 
the  Indies.  i.153 
Spiders^  of  different  natures  in  different 
countries.  i.iSo 
Their  skill                              11.182 
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Exceeding  venombus  in  6^0»y;  1.410 

Proving  venomous  in  hurtling.      u^y-j 

The  encft  of  their  poifbn  c£oppM  on 

thecfVe;    '  '    111.547,548 

Spritj  inflammable,  a£forded  by  feve- 

ral  vegetables.  i.7 1 

A  new  anonymous  fpirit,       iii.384— 

589. 6?  n. 
Sfirit  rf human  bloody  what.        111-473 
Its  hiftory.  iii.47c — 493 

Whether  an  alkali  or  acid.  iii.474 

Whether  it  dififers  from  other  volatile 
alkalies.  iii.474,475 

Its  coniiftence  and  fpecific    gravity. 

Its  fubtilty  and  aftivity.     -111.475,477 
ilts  heat  and  coldnefs.  iii.47  7,478 

Its  folutive  power  and  balfamic  vir- 
tue. iii.478,480 
'Serves  for  invifible  ink.  iii.480 
What  tinftores  may  be  drawn  with  it. 

iii.48o,4Si 
Its  coagulating  power.  111.481,482 
Coagulates  with  vinous  fpirits.  .iii.48 1 
Trozen.  iii.482 

Its  precipitating  power.  iii.4SA 

Its  affinity  with  Ibme  chymical  oils 
and  vinous  fpirits.         iii.482^-484 
Ju  ofienfive  finell  how  corrected,    iii. 

483,484>493 
Its  relation  to  the  air.      iii.484 — ^%6 

Mixed  with  various  other  things,     ib. 

Contains  but  a  finAll  quantity  of  fait. 

ii].48<; 

Its  hoftility  to  acids.         m.ifiC — 488 

Its  medicinal  virtues  externally  ap- 
plied, iii. 488 — ^490 

How  improved  for  external  applica- 
tion. iii.489 

Its  internal  mediclDal  virtues,    iii.491 

—49? 
ious  medicines  tabe  made  with  it. 


111.492,49} 
JSfirit  9f  nitre ^  diftiird   with  a  gentle 
heat.  1*7  2*  7  3 

'How  made  to  advantage,      i-  3 7 8,3  79 
Fixed.  i.583,384 

Its  fumes.  i.427 

What  bodies  it  diflblves.  i.  5  29 

Its  quantity  of  acid  fait.        iii.432.  n. 
Operatos  upon  the  (bnc  in  the  blad- 
der. ui.557 


Sfirir  of  fal-armonrac^  its  virtue  whtt 

applied  to  the  nofis.  i.4i8 

Its  medicinal  virtues.  ^4^ 

iJrinousi  Vuii 

Spirit  ofoaK  ^^^d  and  neutral.       ii.Sjt 

Sfirit  of  box-wood^  diflill'd.  iii.38$»38^ 

Experiments  upon  the   adiaphorous 

fpirit  of  box<wood.      111.387—389 

Sprit  of  fait  fixed.  i-383,3  84 

Hard  to  be  procured  good.  i.i  54 

How  made  in  pcrfeftion.  f^« 

Its  fumes.  1.427 

Diftiird  with  fpirit  of  nitre,  affi)rds  a 

fol vent  for  cold.  i.43  c 

Made  to  diflbl ve  gold  yellow.    1 1 79, 

5*9,^30 
Made  to  diflbl ve  quick-filver.  i. 53 ; 
Variety  of  colours  produced  with  )L 

iiji— 54 
Its  quantity  of  (alt,  iii.432.B. 

Sfirit  offta^ar  and  of  turpentine,  give  a 
^reen  iolution  of  copper.  u.97 

Spirit  cf  vinegar^  contains  air.     ii.4f  4 
Spirit  ofurine^  how  readily  obtainM  to 
advantage.  L378 

GMgulatedin  cold  weather.  1.3 38 
Q>ntains  air.  u«434f43  5 

Spirit  ofmne^  its  prefervative  and  em- 
balming vinue.     i-3o,3i, 52,53.  iii. 

450 
How  reftified  at  one  operation.    i.7b 

To  find  if  it  be  highly  refiified.  1.1^5 
May  float  upon  oil  oi  almonds,  i.  1 79 
ReAified  without  diftillation.  i;i  34 
Has  an  inteftine  motion.  i. ;  i  ^ 

G)agulated.  1.328.  iii.559 

Is  ii^antaneoufly  congealable.  i .  5  8 1 
Convertible  into  phlegm.  i.2^9 

Its  .^ecls  on  the  body.  i.  ^  5  7 

Its  flame  afls  upon  the  hardeft  bodies. 

»-477 
will  not  difcolour  white  paper. 

ii.49 

Pleafantly  fcented  by  a  (centlefs  body. 

i.545 
Contains  air.  ii.434 

Isfaline.  11.87^88/ 

Its  gravity.  ii-454*- 

Mind  with  (kit  of  harts-hom,   xc^y 

fembles  the  nephritic  tindurciudc 

« «'      Iq 


INDEX. 


In  eompfefled  air.  ii.<^i  p 

With  oil  of  xuripttktine  in  vacuo.  iL^io 
What.  iii.2<r5 

Its  refiraftive  power.  ui.i6i*  n. 

Affords  water.  iiuiS6 

Obtainable  feveral  ways.  iii.  2  74 

Is  a  fermented  oil.  iii.jio 

Refolvable  into  (alt  and  water.  ik 
What  things  it  will  difiblve.  iii.;  18 
Converted  into  earth.  iii.42 1 

Whether  an  add  or  an  alkali,    iii.43  7 
Diflolves  bodies  in  conjunction,  that 
it  would  not  touch  when  feparate. 

iii.347,;55 
Coagulates  the  blood.         iii.4  50,4 5 1 
— — — •  other  vegetable  and  ani- 
mal fluids,  iii*  5  59 
The  produ6l  of  art,           iii.  3  8  3, 384 
An  acid  fpirit  of  wine.  ib. 
Its  operation  upon  acids,    iii.  558,  $69 
Abates  the  cauftic  property  of  fpirit 
ofurine.                                 iii.5d9 
Spirits  J  waystojudge  of  their  firength. 

11.333—357.  iii.4;2.n. 
Anew  kind.  iii. 302 

Diffimilar.  iii'^iS — 5*^ 

Volatile  fpirits  refolvable  into  fait  and 
phlegm.  lii.32o 

What.  iii.378 

Their  feveral  forts.  iii. 378 

Corrofive  fpirits,  their  phlegm.  iii.28d 
The  feveral  kinds  of  them  producible. 

iii.378— 589 
Urinous  fpirits,  what.  iii.379,380 
—————  afforded  by  an  earth. 

111.3^8,423 
— — — —  will  diflblve  iron,    iii, 

434 
Saline  fpirits,  their  difference,  iii.47  3 

Contain  an  oil.  iii.3  79,380 
Acid  fpirits  producible,  ili.380 — 384 
How  to  be  obtained.  iii.  3 8  5 
Spiritual  beings ^   concerned  in   human 
affairs.  ii<i33 
How  govem'd.  11.27 1  »*  7  * 
The  skill  and  conduft  in  their  go- 
vernment. il.273|274 
Sjleen^  extirpated.  L27 
Sfodium^  what.  iii.  2  70 
4j^>g5  natural,  dififer  in  dicir  tempe- 
lanue.  ■  u^o^ 
Vol.  III. 


... 


Some  are  periodical.  m.po 

Rife  at  the  bottom  of  the  fea.  iit.215 

— 218,241 

Artificial,    differently   tempered    in 

difierent  feafons.  i«59^ 

Sfunckf  fires  not  in  vacuo.  ii.522 

Sfunge^  its  great  porofity  and  attra£livc 

power.  ii«37  5»3  7<^ 

Spurrels^  a  flying  fpecies.  iui66 

-Sr/jjggen  in  horfes,  how  cured.  1.88 

Stains  in  metats  affeded  and  alter*d  by 

cold  effluvia.  1.433 

That  of  floes  taken  out  of  damask. 

•  i.115 

How  to  take  them  out.  i. 115,115,201, 

294.  iii. 55 

StarSy  whence  emerging,  difappearing, 

and  ro-appearing.  i.  29^^ 

The  fixed  ones  what.  ii.40f.n. 

Their  ufes  not  dlfcoverM  to  us.  ii.i  7  3 

Their  magnitudes.  ii.i 66 

Their  naotion.  •    ii.257 

When  and  where  they  appear  moft 

numerous.  u6^6.  iii.^o 

How  recruited.  ^  iir.  7  7 .  n. 

Star-fifootj  its fpecific  virtue.  i.310 

Statues^  to  take  off  imprcflions  for  them. 

i.i3i|i32 
Steams f  to  prevent  their  noxiov^  tffcQs. 

ij.4(^7 

Steely  its  body  open'd  in  an  uncommon 

manner.  1.77 

Finely  tempered  at  2)amaJlo.     i.  1 1 1 , 

112 
The  way  to  harden  it.  i.i  ri 

Changed  in  its  temper.       •  ::  •  i.492 
To  (often  its  temper.  •     Li  71 

Made  volatile.  i»3  7i  374 

In  what  menftruums  folub)e.  j.41  a 
Made  to  ad  as  aload-ftone.  i.497 
Varies  its  colour  with  its  temper,  ii.2 
How  tempered  for  gravers,  drills, 
watch-fprims,  Cf^r.  ib. 

Gains  weight  by  ignitipn.     11.390, 392 
Edge-tools  maaeof  lt,lmproveabIe  by 
lying  xnthe  air.  ii'.83,84 

The  ercft  of  cojd  on  its  temper,    iir. 

^oo 
Digefled  with  fpirit  of  haman  Uood. ' 

iji.48i 

AGCbrda  variouf  medidnet^       iii  >  88 

C  c  c  c  c  Whe« 


Whether  i  t  enters  the  Uood.    iil  jdo, 

Stoics^  took  the  world  for  an  animal. 

ii.114 
Stomachy  remedies  for  diibrders  jn  it. 

iii.d  58,(^5  9 

Stone y  in  the  kidneys,  how  formed.   1.5  z 

The  ftonc  a  curable  diftem per.  u^6 — 

49 
Not  peculiar  to  man.  1,5^ 

The  llone  in  the  bladder  and  kidneys 

diflblvable.  i.45 — 49.  iii.557 

How  cured.      1.45.  ii.jy.  iii.581,582, 

6  5  p — 66  3 
StoneSy  thofc  found  in  the  human  blad- 
der chymically  analyfcd.       i«3S>34 
May  have  medicinal  virtues.         1.79 
Eaten  anddififblved.  i.48 

How  b^ft  obtained  from  the  quarry. 

1.155 
Differ  in  their   time  of  hardening. 

i.131 
Refembling  animals,   were  probably 
once  animals.  \\.i6i 

Emit  effluvia.  i.  398,402 

How  form'd.  i«542 

Their  growth.  ib. 

To  be  dug  at  proper  feafons  for  build- 
ing, i.n  1,142,595 
Graved  ftones  counterfeited  in  glafs. 

1.135.  n. 
Their  porofity.  i-450>45i — 454 

Water  llrain  a  thro'  them.  1.4  5  2 

Have  an  inteftine  motion.     1.4^1,4(^2 
The  time  they  require  to  feafon  them 
for  building.  ib. 

Will  fpoil  by  froft.  i.594 — 59^,^08 
Differently  affefted  by  the  air.  \\\,6'^ 
Of  a  ruft' colour  tum'd  white.    m,66^ 

Tum'd  vitriolic  iii.79 

Srijfol  floncs,  their  figure.        iii.ioi 

their  manner  of  growth,   iii. 

101,102 
A  ftone  containing  cryftals.      iii.  102, 

110 


Pebble-ftones  made  to  counterfeit  dia- 
monds. iii.i2  5 
Examined  hydroftatically.    11.12  9,1 30 
Compofed    of  different   ingredients. 

iii.  1 30 


How  they  grow.  111.130— -134 

A  lai^  u>leen-ftofie.  iiL  1 30 

Cavities  found  in  fblid  ftones.      iii.  131 
Wood,   fhelUi  iSc  feund  in  them. 

iii.i32 
One  included  in  another,    iii.  132,133 
Whence  the  figures  of  ferpeocs  with- 
out heads  in  them.  iii.  137 
The  folutions  of  them  metalline  or 
vitriolic.       ^                "i-i37 — 139 
Whence  thofe  of  the  fame  kind  have 
different  qualities.        iii.  14T — 142 
One  thatihone  very  vividly  by  night. 

iii.  148,149 
A  nephritic  ftone  that  loft  its  virtue. 

iii.151 
Stones  generated  fucceftively.  iii.  3  3 g 
Stones  of  the  Caves  Goutieres.  ib. 
Stones  reducible  to  mere  fait,  iij.343, 

36d 

Have  medicinal  virtues  without  ailing 

by  any  manifisft  quality.       iii.  548 

May  lodge  in  any  part  of  the  body. 

iii.  5  do 

One  taken  out  of  the  tongue.  ib. 

The  different  nature  ofthem  in  the 

body.  iii.  5^3 

Thofe  taken  out   of  ferpents  heads, 

their  medicinal  virtue,    iii.  592, 593 

StonC'Ctittingy  improveable.  i.  r  1 1 

StormSy  how  they  afFe£l  the  barometer. 

{11.48 
Strains^  to  cure.  i\u66^ — 66^ 

Strawberries^  preferved.        '       ii-^35 
Sturdy  in  catteJ,  how  cured.  i.87 

Styptics.  iii.d4c— 64^ 

Sublimate^  how  render'd  innocent.     u6o 
The  changes  it  works  in  metals.        i. 

252—255 
A  new  kind.  i«2  54 

Improveable  to  alter  gold  in  an  un- 
common manner.  i*25  5 
Of  gold.  ^'377 
Often  fophifticated  with  arfenic.     i. 

To  exam  ine  i  ts  goodnefs.  ii .  3  ;  3 

Changes  of  colour  exhibited  in  its  ib- 
lution.  ii.83,84 

Sublimed  with  fal-armoniac.        ii.85 
To  feparato  its  fails  from  the  mer- 
cury. iii.274 

How 
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How  difcoverable in  liquors,      lii.  5i<; 
How  made  into  Mercurins  dulcis.   iii. 

Sublimation^  how  procured.  i.4<r.  n.  ^lo 
How  prafticable  to  advantage.   i«374, 

Cautions  requifite  in  it.       1.37^ — 578 

Accounted  tor.      i.;8<^.  n.  111.278,279 

,  The  colours  of  the  fumes  in  it.     ii.8i 

Submarine  ?!avigation  praflifed.     i.i  30 

Subftance,  what,  i.iVP,ii7 

Subftance  and  accident.      1.199,207,208 . 

ir.219 

Subftantial  forms,  may  prove  anathcifti- 

cal  doflrine.  ii.242 

SuEiioti^  its  nature  explained.       ii.44?i 

444.483—485 
How  it  operates.      ii.<^95,  i^c.  106 — 

710 
Its caufe  enquired  into,  ii.713 — 119 
A  mechanical  account  of  it.  ii.717— 

Mav  raifc  a  fluid  without  the  elaflic 
force  of  the  air.  ii.7r9,72o 

The  weight  of  the  atmofphcre  may 
raife  liquors  in  fuflion.   ii. 720,721 
The  afcent  of  liquors  by  fuftion  de- 
pends upon  preffure.     ii.722— 72^ 
SudorificSy  operate  varioufly.  ii.i  3  % 

Suffocation,    threaten'd  by  a  fuppofed 
flight  motion  of  the  air.    i.47  5,47^^ 
From  a  hair.  ii.121 

Sugar,  the  ufesofit.  i.55 

Obtainable  from  feveral  vegetables. 

/>. 
The  way  of  making  it,  long  unknown. 

i.r49 
Cautions  obfi:rv*d  in  making  it.  i.338 
The  quantity  yearly  imported  for 
-  England  from'  Sarbadoes.  i.  1 1 4 
The  trades  depending  upon  it.  i .  1 1 3 
Will  ftrike  fire.  i»472 

Analy  fed.  1 . 5  40, 5  4 1 

Yields  light  in  vacuo,  ii.  5 10 

Sugar-cane^  its  juice  apt  to  turn  four. 

i.88^ 
Sugar-makings  firft  introduced  at  Sar- 
badoes. i.114 
Sulphur,  its  component  parts.        1.152 
What                          i'SS?.  iii. 2^2.  n. 
An  attempt  to  renew  it.          i.203.  "* 


A  volatile  fuming  tinflure  of  it.    i, 

427,445-  ii-78 
Made  to  crackle  by  friction.  1.493 
Eleftrical.  i.512 

Diffolved  in  fpirit  of  wine.    1.532.  iii. 

347,3<^5 
Its  tinflure  with  fpirit  of  wine.     i.  1 5 1 , 

.  Conceives  heat  by  friftion.  i-57o 

How  precipitated  out  of  a  lixivium. 

ii.S5 
Changes  the  colour  of  coin.  ii.icr 
Made  whiter  by  fufion.  ii.49 

Itsfmoke  blanches  fome  things,  ii.49 
A  red  fulphur.  ib. 

Hard  to  Kindle  /;;  vacuo,         ii-5i''» 

520,523 
Takes  fire  fpontaneoufly   at   Naples. 

111.31 

The  texture  of  its  parts.  iii.r  i5 

Aftsftrongly  upon  light.       iii. 2(^5.  n. 

Its  growth.  iii.; 39 

Obtain'd  from  two  diftill'd  liquors. 

iii.30i,^07- 
Obtain*d  from  quick-filver  and  oil  of 

vitriol.  iiio93»394 

A  volatile  fulphur  that  turns  black 

with  vitriolic  waters.  iii. 508 

No  fulphur  in  Englijh  mines.  iii.534f 

575 
How  diffolved  by  wine.      111.547,3(^5 

Sulphur^  the  principle,    its  properties. 

111.389,^90 
Sulphur  of  antimony  prepared,      ii.85. 

iii-394,395 
Sulphur  of  vitriol,  what.  ii.47 

Sulphur  vivum,  its  compofition,     i.2 2  5 

Fufed  in  vacuo.  ii.^05 

Sulphurs,  the  difference  among  thcrii. 

iii.3i<r — 319 
Extrafted  by  fpirit  of  wine.  iii'3i  7 
Mineral  fulphurs  differ.  iii.322 

That  of  one  body  will  become  that  of 
another.  iii.3^9.  n. 

Producible.  111.389—^97 

Whether  thofe  of  animals  and  vege- 
tables are  obtainable,      iii. 3 9 2,3 9 3 
Glauber's  method  of  extrafting  the 
fulphurs  of  vegetables.    iii.392,3)3 
The  lulphurs  of  metals  and  minerals. 

iii.  394— 397 
C  cccc  2  Sun^ 
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Sun^  the  powef  of  itt  rayi  reflefted  by  ^glc^  ftifcd  br  the  Ate.   •          {.tf 7,1  f  8 

a  burning  concave.         i*47  3*  ^  li-  How  reducible  to  powder,     i.i  3  5,1 5) 

Its  difierent  eSt&M  on  bodies.      \*ioi  Different  kinds ^ot  in             i. 1 5 8,1 59 

• '  Its  irregular  motion.                    1.295  .  f  One  that  afibrded  gold.          <  '  a. 1 5 8 

Itsfpots.                      i.r4b.  ^ti.a95  AmerUsrtt  contains  metalline  parts. 

vifiblc  to  the  naked  eye.      i.  ^                                               ii.315 

1 40  Not  refdvable  into  its  prindplet^    iii. 

what  they  fignify.         ii.378.  2^3,170,29^ 

'            a  ppear  feldotn.               i.  1 7  7  Litle  alter'd  by  ctkination.    iii.  34^^ 

What.                                      ii.4oi.n.  .                                                            347 

'  Its  heat  infufficient  to  black  the  skin.  I'grsmvla^  a  kind  that  neither  mogt 

ii.42  «        nor  bites.                               i*37933 

Itsufe.                                ii.i5^,i57  The  cure  of  its  bite.    1.93,94,4849485 

Its  magnitude.                            i\.i66  Surprising  effeds  ofits  Utc      ^.144 

iii.87  Tiirrtfr,   how  readily   calcined  white. 

RifingovaL                                 iii.  59  i.477.  ii.39 

'    Rifing  and  fetting  with  a  large  pillar  To  runit/er  deliqt^km*             i.iSS 

over  it.                                    iii. 59  What.                                         ul«35i; 

Its  body  decreafes.                  iii.77.n.  Itsanalyfis.                          iii.351,590 

<    May  alter  the  weight  of  our  atmo-  A  volatile  (altfiomit.      iij.a74,a53, 

fphcre.                                   iii.87.  ^                              35a 

Supernatural  tbifTgSy  ^hat,           11.2  5^  Its  medicinal  virtues.                ui.353 

^tf//(Kt'5,  found  in  ice.           W73,^85  Itsprodufls  by  diftillation.        121384 

'Jw^r»  its  outlets.                    1.440,441  An  urinous  fpirit  from  it               ik. 

Odoriferous  in  fome  men.     i.  547,548  ^artarum  vitnolatum^  how  made.!.  383 

S'voeet  bodies^  yield  corrofi ve  menilruums.  Given  internally,  tho*  corrofive.  i.304 

i.540  What.                                        iii.558 

5''n)e^^<^ produced  artificially.      1.425,  Sflij^f,  what.'                                  1.538 

540  The  requifites  to  it.              >-434«43 5 

S'voeef  of  goldfmiths,  how  treated  to  ad-  Its  mechanical  caufes.    i.538.  iii.345, 

vantage.                                    i.i^i  43<^f437,438.  n. 

S'xiggingy  what,  and   how  performed.  How  improveable.                     iii- 34  5 

1.87  T'afics  depend  upon  texture,    i.  2  5  5,a  (^4, 

'  Stfoord-'dades  of  Damafco^  their  excel-  2^5 

lence.                                        i.  1 1 2  Mechanically  producible.            i.500 

Syllogijhfj  whereon  it  depends.      ii.201  Katuraltaftesimiuted  by  art.    i.542 

SywfatbetiC'fonjcdery  a  cure  wrought  by  Changesmade  in  them  by  maturation* 

it.                                              i.85  ,.,,,«  »-543>544 

Its  medicinal  virtue.                    i.iyd  Produced,  varied,  and  demoy'd.    J. 

Syringes^   their  phenomena    explained.  538 — 544.  iii*345, 34^,42 5 

ii. 500— 502,719  jZe^i,  its  medicinal  virtues.                 i.^a 

Syrupy  a  noftrum  in  making  them.      i.  T'ettb^  the  wifdom  of  their  ftrufhue  and 

443  contrivance.                   iitftl— 187 

Syrup  of  violets^  diftinguiflies  acids  from  To  remedy  their  difbrders.    i\u666 — 

alkalies.                               ii'7X,7i  ^^8 

7'elefcofeSy  applied  to  the  moon.      ii.io 

T.  '       to  the  milky-way.  ii. 

^T^^/'/f-^oofci,  to  make  white  ones.    i.  Tinejhms^  to  cun.                    -  aiiatf^5 

'-^                                                fi5  TerelUft    have  the  pi:pperties  of   the 

Tud^les  in  vacuo.                       »«539  earth.                                    i.190 

7er- 


^emMIUtii^9    it*  medkioal  Tirtines.        WlH:ncetI^tV/uiatiaifi.  *l%f4.\u%^% 

i%59    7i^  improves  the  fimnd  of  copper.  1.148 
;by-        Rendeftd  ^  volatile,  and  aiiaio  reco- 
vered. 


7efT#  Silefiacs^  tm  medicinal  and  cby 
mical  u(ef.  ^   i*55^ 

7e/r^ri»  hoir  cured*  Inc.  iii.(^^5 

Texture^  what.  i.ioi 

^tanteS'tJoater^  its  recovering  after  pu- 
tre&fiion.  1.141 

STibiiwiViify  the  method  of  thawu^  bo- 
dies in  water.  i.tfo3 — 60^ 
How  praftifed  on  men  when  froficn. 

i.d04,^oj 
^banfus^  whence  infbme  places.  i.7o<^ 
^berffwnieters^m»y  mifintorm  us  of  cold. 

i- 5  74— 578,708,709 

.    Inconveniencies  and  uncertainties  in 

•    .    the  common  fort.  1.577—58^.111.37 

How  to  improve  them.     i. 5  80—5  84. 

"i.37 
The  fealed  kind  recommended,    i. 

582—588 

One  firangely  a£&Aed.         i.582,583 

Opinions  as  to  the  caufe  of  their  rifing 

and  felling  with  heat  and  cold,    i, 

584—588 
A  foundation  for  regulating  them.    ii. 

414-  n. 
Uncommon  things  done  by  means  of 

them.  iii.38 

Obfervations  on  them  in  a  cave,  and 

in  a  common  room.  iii*54 


again 
1379,427 

A  ceruin  ore  of  it  rich  in  nobler  qie- 

tals.  i.i5tf 

Permanently  diflblved.  i.i  ^6 

AJfording  crylials  like  thofe  of  filvei. 

ib. 
Its  parts  made  to  heat  one  another. 

Proving  irreducible  after  diflblution. 

L919 
Affords  a  white  calx.  ILp  5 

Diflblved  injiquafortis.  iu^s 

Itt  calx  melted  with  glafi  for  amel. 

ii.99 
Gains  weight  by  calcination,     ii.  3  5K), 

39ar— 394,395,397 

Cooled  in  vacuo.  i\.6i>i 

Immerfed  in  mercury  in  vacuo.  ii,6i^ 
Its  ore,  after  being  robb'd,   enriched 

with  &efti  metal.  iiirP4»9; 

Renders  other  metals  brittle.  iii^S 
Grows  more  difficult  of  fufion  for  oe-  . 

ing  diflblved  in  Aqua  fortis.      m. 

Permanently   diflblved,    and  tum'd 

black  with  galls.  in'. 507 

Diftiird  into  a  peculiar  fmoking  liquor. 

•  •  • 

111. 


A  water-thermometer  in  vacuo,     ii.    T^inSure^  its  fuppofed   criterion 


II.  5^4 


459,4<^o 
I'horax^  a  remarkable  wound  therein. 


Of  human  blood. 


1.26) 


T'hroat^  to  cure  diibrders  in  it.  iii.5d8—  man  blood. 


i.447    ^inElures^  made  with  the  fpirit  of  hu* 


I'be  Thrujby  to  cure. 
^bunder^  fpoils  liquors. 
Violent  dfeds  of  it 


0—  man  oiooa.                      111.400,491 

<^7o  T^in-glajij  the  order  of  its  parts  after 

111.(^70,571  fufion.                              iii.[i4,iitf 

1.88  Its  folution  in  Aqua  fortis  varioufly 

[•475  .     precipitated.  ^                       iii.43d 


To  preferve  liquors  from  its  ill  efleSs.    iftfhfnines^  not  prejudicial  to  v^etables. 


143  K 


111.512 


Attended  with  a  fulphureous  fmell.    T^itillation^  produ£live  of  great  tSl^n. 


Terrible  in  JEtbiofia. 
Deitrudive  to  filk- worms. 


111.32 


i^.8o 


iii.4r     Toads,  their  medicinal  virtues.         1.81 

iii.7o        Kiird  by  the  juice  of  a  plant.       1.95 

Tbunder-Jiones^  their  (cent  fulphureous.    Tobacco^  long  fufter'd  to  perifli  ufeleifs. 


1.398 
Tlbundcr-fiormj  flrai^  efie^  of  one. 

^.  iii-3a»33r 

Tides^  their  motion.  ii.iid 

Whence  they  proceed.  ii.  i  la 


1.149 

Externally  applied,   may  vomit  and 

inebriate.  1.443 

Its  growth.  ilLzSj 

Its 


INDEX 


Its  fixed  Talt.  jlj'i^^ 

Tobacco-fife  clay^  what.  Jii4i2 

Its  fpccific  gravity.  ib. 

Tobacco-fiftSy  will  ilrikc  fire.       111.42  2 

Tootb-acbf  hc;w  cured.     i.8d.  ul$66 — 

66S 

OccafionM  by  brandy.  111,^6$ 

Tafaz^  a  white  kind.  iii.io8 

Tofical  remedies^  may  a£l  at  a  diftance. 

iii,572 
ftorfedo^  its  benumbing  quality,  whence. 

i.410.  Sf^n. 

Torricellian  exferimenf^  varies  with  the 

country.  i.4d8 

Made  and  confider'd  in  fcveral  views 

and  dii&rent  places.  1.585.1!. 

I59ii40,4ia»423>475— 490,491, 

704—70(^,714,720,721 
Torricellian  tube,  howfiird.  11.4^3 

TonoifeSy  long  furvive  the  lofi  of  their 
heads.  1.28 

Tortoife-frelly  how  moulded.  1.130 

Touch ^  may  be  affe^ed  by  effluvia,    i. 

4*8,4*9 
•  Trades^  what.  \.z6 

Difcoverable  and  improveable  by  phi- 

lofbphy.  i.iio — 117,129—1  31 

Wherein  they  differ  from  experiments. 

i.113 
Arc  a  part  of  natural  philofophy.  i.  1 29 
The  loft  trades  to  be  recover'd.  1.151, 

132 
Tra/iirionSy  to  be  enquired  into.  iii.d 
transformation  of  the  fame  body.      i. 

244,245.  ii.232,233.  £jf  n. 

Transfuficn  cf  Wood  from  one  animal  to 

another.  ^  i-39 — 41 

TraiiJIation    of  morbinc  matter,*    the 

ftrange  fymptoms  that  may  attend 

it.  j-io} 

Difeafcs  thence  arifing.  i*444 

Tranfmutation   in    animal    fubftances. 

i.24-,248 
Of  water  into  other  bodies.i.248 — 250 
Of  metals,  what.  1.166,101 

Proved  experimentally.       i.2dc — i6z 
Poflible  and  praflicable.       i.21 5,214. 

e?n. 
Remarkable  inftances  of  it.     i.2  5  r — 

2^5 
Of  mercury  into  gold.  1.3 82 


Of  water  mto  eafdi.  .  u%66-^iep 
Of  fpirit  of  wine  into  water.  i.269 
Of  oil  of  vitriol  and^  fpirit  of  wioe. 

1.2^9,270 
Of  bodies,  iii.282— 288,25)3,348,349 
By  the  red  elixir.  iii.292 

The  principle  whereon  it  depends. 

.    iii.458.  n. 

T^ranjfar^ncy^  whence;     1:287.  ii.2  7-  o- 

The  hand  tranfpareot.    .  .  11.2 1 

Whether  all  bodies  aee  tianfparent. 

ii.2o 

Tranjplantation  of  difeafcs,  how  prafti- 

fed.  uHsAf 

TreeSf  frozen  to  the  heart.  i .  5  94 

.    One  with  a  worm  far  its  root.      1-244 

How  the  fap  rifes  in  them.         11-4^7 

Growing  hard  in  the  air  and  ground. 

iii.<^4 
Trifoli^  jao  elementary  body.  ifiwf.2  3 
Truths  the  criterion  ot  it.  11.220,225 
TulifSy  treated  pneumatically.     ii.5SS» 

589,(^08 
TuntourSf  howcured.  i".573>574 

Turmeric y  affords  a  yellow  lac.       ii.  r  02 
Giving  its  colour  to  water,  and  not  to 
wine.  11.9  5 

Turn-Jdl,  what  ii.79 

Turfentine,  its  renovation   attempted. 

i.24tf,247 
Various  phenomena  exhibited  with  it. 

i.2Sl 

Affords  coloured  bubbles.  ii.r  i 

Treated  pneumatically.  ii.524 

Its  effeft  upon  the  urine.  "f-57o 

Turfethum  mitierale^   its  preparation. 

i.385 

Titrquoiferftones,  a  vifible  motion  in  the 

parts  of  them.  u:^iy^6^ 

Loie  and  recover  their  luftre»    iii.i  50, 

Moveable  fpots  in  one.  iii.i  51 

What  they  really  are.  iii.i  5c.  n. 

Tiitenagy  e:^ins  weight  by  ignition,  ii.39 1 

7w/;;j,  of  difierent  coloun.  ii.45 


U. 


T  iNguents,  their  medicinal  power.    1. 
W  444*44  5 

Ulcers,  to  cure.  iii.5;  1,^73 

VI' 


INDEX 


UUrafnaritte-blue  counterfeited,     ii.72, 

75 
Umbilical'veffels,  their  ufc.    ii.i  78, 1 7p, 

180,181 
Uiiderfiandhig^  how  it  judges,  ii.220 
UmverfCy  its  greateft  part  fluid,     i.388 

ii.268.  iii.329,330 
UrinCt  tho'  clear,    affords  a  fediment. 

i.32 

Chymically  examinM,  may  give  light 

to  diflempers.  i>43 

Its   different    effcds    as    differently 

treated.  i.57 

Its  medicinal  virtues.  i.d4,<J  ^ 

To  gain  its  fpirit  and  fait  with  eafe 

and  cheapnefi.       i.72,141, 57 1,378 

May  ferve  ror  ink.  i.  1 1 5 

Will  take  out  ftains.  i.i  1 5 

What  kind  the  bcft.  i.i 61^16 i 

Apt  to  lofe  its  fpirit.   i.i^2,i(?5.  iii'i74 

Various  phenomena    exhibited  with 

it.  1.281,282 

Treated  pneumatically.  ii.dio 

When  turbid,  how  rendered  tranfpa- 

rcnt.  iii.280 

Its  various  (alts.  ili»3i<^>37^>377 

"Yields  common  fait.  iii.37(J,377 

Itscryftals.  '^^•37  7 

That  of  horfcs  diftill'd.  iii«377 

To  obtain  its  fpirit   without  putre- 

iaflion.  iii.454 

Human  urino  diflill'd.  iii.455 

Its  figure  upon  congelation.        iii.4/^7 

Heads  for  its  natural  hiftory.     iii.493, 

494 
To  cure  the  diftempers  caufed  by  its 

fuppreflion,  ^c,        iii.  5  7  9,^  7  5,(>  7  6 

Urhiom  Sfirits^  how  cafily  obtainable. 


1.451 


V. 


VAcuttray  what.  ii.  138,444 

The  common  opinion  about  it  ex- 
ceptionable. ii.444,445 
A  vacuum  in  the  Torricellian  tube. 

ii.139,14:' 
Arguments  for  a  vacuum,      ii.445.  n. 

7oi.5J?n.  702,722,723 

Arguments   againft     it     confiderM. 

iiftfp8~7C2 


No  Fuga  vami.  ii.  1 38—140 

ValveSi  their  u{efulne(s.  i.128 

Vafotirs^  diftinguifhM  from  fiimes.  1.42  5 
Stupefying  Vapours.  1.43  5 

Of  various  Colours.  11.5  7 ,^8 

May  tinge  the  rays  of  light.  ti.<^8 

Moiff  vapours    in  the  funmier  air. 

ii.  3  83,384 
The  diftemper,  to  cure.  iii.d?  i 

Variation  of  the  Needle^  firft  obfcrv*d. 

i.141,174 
Obferv'd  at  various  places.         ia  74, 

17  5»i  80,(^5  9 
Accounted  for,  on  an  hypothefis.     i. 

175. n.  I7tf 

Varnijh^  a  fine  one.  i.114 

Vegetables^  will  afford  a  volatile  fait  and 

fpirit.         i. 142, 372.  iii.27,28,  3(^8 

Thofe  fuppos'd   of  the  fame  kind 

different.  i.idi,i(^2 

Will  grow  after  they  feem  dead,   i.229 

Their  manner  of  growth,    i.249.  ^  n. 

250.  ii.2  33.  n. 

How  to  be  obferved  towards  givii^ 

the  natural  hifiory  of  a  Country. 

\\.6 

Changeable  in  their  colours  by  acids 

ana  alkalies.  ii.  74 — 7^,  79^ 

81—83 

To  be  gather'd  at  proper  fcafons  for 

colours.  ii.7<^,77 

Some  afford  their  Tin6lure  in  diftilla- 

tion.  ii.8i 

May  pafs    thro*    various  difguizes. 

ii.133 
Afie^ed  by  the  air's  moifture*     ii. 

383,384 
How  the  fap  rifes  in  them.  ii.49  7 

Smell  ill  in  rotting.  iii.27,28 

How  affefled  by  fermentation,    iii. 

2^;.  n. 
How  they   fpring  from  water,     iii. 

282—287,  340 
The  alterations  of  their  fap.     iii.558 

Are   composed     of    mixed   bodies. 
Afibrd  acid  liquors  fpontaneoofly.    iii' 

May  afford  fire  kinds  of  fpirits.    iii. 

582— ?8» 
WiU 


INDEX 


Will  grow  ftom  diftiird  Water.    iiL 

390 
One  proving  violently  cathartic  in  a 

fmall  dole.  iii.550 

Vegetable  ftibflances  mix'd  with  oil  of 
▼itrioi.  i*5<^9 

Vegetation^  how  perfbnn'd.         1.440 
Whence.  lii.  282 — 287 

Experiments  about  it.  ibid. 

VeinSj  how  difiingui/h'd  from  arteries. 

ii.89 

Velvety  blacky  varies  its  hue  with  the  po- 

fition  of  its  piles.  ii.35 

Venefealdifiafe^  to  cure.  iii.^72 

Venice-treacle^    its    medicinal  virtues, 

whence.  1.2  5  5 

Venus  the  planet,    anciently  (uppofed 

two.  U.224 

Verdigreafe^  a  fblutioh  of  it  frozen  into 

the  figures  of  vines.  i.  1 6% 

A  folution  of  it  both  green  and  blue. 

ii.pj 
How  produced.  iii-  7  8, 3  5  3 

Its  caput  mortuum  reducible  to  cop- 
per. iii.3iV5 
A  piercing  Uquor  diftiird  from  it. 

iii-353 
Tields  no  oil  in  diltiUation.       iii*;59 

Analyfed.  iii.368 

Itscryftals.  iii.368 

Verditerj  how  prepared.  1.169 

Verjuice^  what.  iii«35i 

Vermilion^  what.  iii.;4i 

An  ufe  of  it  in  colouring.  i.  1 50 

How  prepared.  ii.98 

Vertigo^  a  remedy  for  it.  iii.tf 72 

VeJicatorieSy  to  make.  iii.^72 

VefuviuSj  a  ftrange  confequence  of  its 

eruption.  iii.538,5;9 

Vinegar^  made  by  motion.  1.47.  n. 

Animals  in  it  vifible  to  the  naked  eye. 

ii5?«M3 
Whence  obtainable.  i.  5  2  7 

Its  operation  upon  alkalies.  1*527 

Itsanalyfis.  iii*3  5i 

Made  to  yield  an  inflammable  fpirit. 

iii.579 
Diftiird,  its  quantity  of  acid  fait.   iii. 

432.  n. 

Its  fpirit,  what.  iii.  3  09,;  10 

Vinegars  of  minerals^  whence  their  ful- 

phureous  qualitiesi  ui-394 


VheSt    their  growth  and  Tarioos  pn^ 
du^ons.  iiL35 1,352 

One  aboundii^  with  marcafitical  mat- 
ter, iii.  5  28 
Viokts  preferv'd.  ii-tf  34 
Viper  Si  the  cure  of  their  bite.         i.14. 

n.  37.ef  n.iii.55c,5^5 
Their  poifon,  wherein  it  confifts.   137 

Will  long  furvive  the  l0fr  of  dieir 

heads,  nearts,  ^c.  i.282 

Have  a  gall-bladder.  ii.  1 9; 

Treated  pneunurically.      ii.  528,529, 

^         .  ^     53:t5?«,599 

Their  chymical  analyfis.  iii. 285 

Virginity i  the  figns  of  it  not  agreed  up- 
on. 1*174 
Virgula  divinatoria^  whether  it  be  real 

i.i3P,i72,r75 
Virtues  of  bodies  dififer  from  thofe  of 

their  ingredients.  {.30;, 302 

Vifcera^  why  faid  to  be  hotteft  in  win- 
ter. i.^95 
Vis  imrti^i  what.                     ii.  1 5  2.  n. 
Vifion^  its  doflrine  depends  on  mathe- 
matics. i.I2C 
How  performed.                ii-^9f  t  C4.  n. 
Confuied  by  a  cicatrix  on  the  cornea. 

ii.i52 
Whether  moft  perfcfl  in  man.     ii. 

153 
Its  feat.  ii.179 

Caufed  by  opake  bodies.        ii.21 2.  n. 
Its  imperieAion.  i  i.  2  2  2 , 2 1 3 

Requires  a  certain  pofition  of  the  lu- 
minary. iii.5T 
Sometimes   performed  by  means  of 
refraAion.                            iii.58,59 
Remtrkable  inffamccs  of  a  deceptio 
visuS.                               ii.do.  ii2.5p 
Requires  a  due  proportion  of  light. 

,  ,     ,,  iii-59<^,598,599 

Dark  and  double.  iii. 5945 

Not  determined  without  both  eyes. 

iii.595,597 

In  a  dark  place.  iii.500 

Vitrification  how  caus*d.         i.4  5 ,45.  n. 

220,^55 
By  motion.  1.472,473 

Infiances   of  it  in  different  bodies. 

iii.  2  80 
In  clofe  Yefiels*  iii.  3  o  7 

Vitriol 


fiflo/,  its  Caput  mortuum  ptnble  into 
^  noble  medicinei  i*(^4 

What.  i.240 

AnalyTed.  ib, 

Thw  kinds  of  it.  ^  ib. 

Obtainable  by  arc.  1.140,241 

A  fucccdaneum  for  that  of  iDantzic. 

i.115 
Afforded  by  different  kinds  of  ftones. 

1.161 

Apt  to  fpoil  in  preparing.  i.idp 

How  made  from  iron.  i.240 

The  figures  of  is  cryflais.  1.241 

Various  kinds  made  with  Apmfortis. 

K243 

A  vitriol  of  eafy  fufion  from  coj^r. 

1.519 

Its  oompofition.  i*^lhl^l 

Turns fleel  of  a  copper  colour,  ii.  18, 9 7 
Changes  its  colour  with  the  degrees  of 
calcination.  i>*SP«4^>9<^ 

A  folutionof  blue  vitriol  turn'd  yel- 
low. 11.7* 
Affords  white  fiimesin  diftillation  ii.8o 
Communicates  a  colour  to  water  after 
calcination.  ii.92 
Has  a  great  corrcfpondence  with  the 
air.                                      iii.27,91 
to  growth.                                 iii.340 
Changed  into  an  antimonial  fiihftance. 

iii.^7 
Howmade'to  advantage.iii.8c,3i8,5 16 
Recovers  in  the  air  after  calcination. 

iii.80,88,89 

Its  ore  included  in  clofeglafles.   iii.S  i 

Obfervations  upon  calcined  vitriol  to 

di&over  the  effluvia  of  the  ain    iji. 

89—95 
To  gain  its  metalline  parts  with  eafe. 

iii,27£,545 
Made  to  appear  like  water.  iii.287 
Is  a  mixed  body.  iii.»88,543 

Made  artificially  from  copper,    iit.2  91 
Difliird  with  ial-armoniac and  nitre. 

iii.30(J,5C7 
Produced  from  mineral  bodies,  i  {1.340 
Native,  what.  ii.xca.  iii.341 

A  fulphureous  body.  iii«39393y4 

Blue,  makes  a  white  powder,   iil.434 
Difiblvcd  in  fpirit  of  human  blood. 

iii.479i48o 
Vo  L.  IIU 


Its  folution  in  water  precipieated  by 
(pirit  of  human  blood.       '    111.481 
Discovers  arfenic  in  liquors.       Hi.  5 10 
A  mine  of  it  in  England.  iii-52  5 

Mines  of  it  rendering  oaks  vnufually 
folid.  ill.  528 

Diftill'd  with  fea-falt.  iii.543 

>^o  vitriolic  fpring  in  France*    iii.  513 
The  vitriol  of  a  metal  heavier  than 
the  metalline  part.  ii.r9920 

Vitrtclum  Mart  is.  11.96 

VitrumSaturni^  what.  1.148,220 

Volatile  fait  i  in  the  air.  iii.27 

Obtainable  from  vegetables  and  mi- 
nerals. iii.3(^8,423 
Will  fufe  and  boil.  iii  .4 5  2 
The  quantity  requifite  to  iaturate  wa- 
ter. iii'454 
Volatile  fait  of  human  bloody  its  nature. 

iii.452 
Its  temperature.  iii.4 52,45 ; 

Its  figures.  iii-45S 

Adds  a  coldnefs  to  water.  ib. 

Mixed  with  fpirit  of  nitre.  iii*454 
Diftiird  with  fpirit  of  nitre,  iii.487 
Ifow  to  improve  it.  iii.48  M9  3 

Volatile fpirits^  what.  jii.473 

Their  hiftory  inthofeof  urine,  iii.459 

— 4P3 
Volatility y  mechanically  producible,     i. 

500,301 

Whereon  it  depends.  1.3^91370,38^.  n. 

Five  ways  to  introduce,  it.      i.370— 

579 

Promoted  by  the  air.  i*37  7»373 

An  improper  kind  of  it.  1.5  78 

A  relative  quality.  1.3  79 

Two  volatile  bodies  may  fix  each  o- 

ther.  1.585 

Introduced  by  the  (un.  iii*79 

Vomitings  oddly  excited.  i.424 

How  to  ftop  it.  iii.d74 

Vortices^  their  fuppofition.  ii.ido 

Infufficieat  for  the  purpoles  defigned. 

ii.i53.n» 
Voyage^  one  made  almoft  to  tbe  nonh 

pole.  i'^59 

Kulcano's^  to  meafure thdr  depth,  i.133 

An  eruption  iifVeJkvius.         iii*  3  x  1 3  a 

Ddddd  A 


A  dreadful  one  at  Santorini.       \v.  3 1 

The  noxious  fteams  of  one  corre£ied. 

•  •  • 

W. 

WJinfcot^  when  well  feafon'd.  i.151 
Wallnut'trees^  their  effluvia  hurt 
the  head.  i.4.3^ 

Warmth^  its  power  upon  animals,  i.  2  2  9, 

Wart  Si  remedies  for  them.  iii.^ye^ 

A  JVaJb  for  the  face.  iii*34y 

WatcthglaffeSy  how  made.  i.135 

Watcb-making^  its  origin^  i.i  1 3 

If^^r^i  which  the  moft  wholefbme.  1.54* 

iii.229 

To  difcovera  finail  degree  of  faltneis 

in  it.  L54 

Drank  cold,    excellent  In  hyfterical 

cafes.  1.92 

Its  power  of  fwelline  bodies.        i.  1 3  7 

To  remedy  its  roughnefs.  2.141 

Recovering  after  putrefaftion.         ib. 

Whence  the  di£Eerences  in  it.       lidS 

Tranfmuted  into  other  fubftances.    i. 

248,249.  111.2^5.  n.  284— 287 

Its  degree  of  rarifaAion  when  tum'd 

to  vapour.  i.4Ci^ 

Itsporofity.  1.439.  n.  450 

Whether  fluidity  be  its  natural  date. 

i.4d5)4(^d.  ii.i2i^ 
Is  a  menftruum.  i.  5  24 

Tranfmuted  into  earth.     2.255—- 269. 

iii^.i7,4i8,42o,42i 
Made  to  fpout  upwards.  i.285 

How  it  afcends  inglaffes  evacuated  of 
air.  ii.7otf — 708 

Produdliveof  heat  in  bodies  infoluble 
by  it.  i.571 

Is  of  different  tempers  in  different 

S laces.  i.703 

ales  copioufly.  ^  2.704 

Is  heavier  in  winter  than  in  fummer. 

i.584 

Varies  its  gravity  with  the  time  of  the 

'  day.  2.584 

To  make  falt-watcr  firefh.  2. 597 

Remaining  unfroze  in  winter,      i .  598 

Its  expaimve  force  in  freezing.     1,610 

—513^^23 — 616,  ii.252,459 

A  promifing  way  of  attempting  its 

compreflure.  1.^28 

Whether  compit{&blea.d28,'tf29;ii.29o 


Obtained  fre£h  at  fea.  i£i% 

Is  ot  the  frhmmfirmibmu\.6^%^--6^ 
Not  the  fttmmum  frigidum.  iii.^ 
Whether  indifiEerent  to  heat  and  cdU. 

1.^45,545 
Whether  hot  water  will  iboner  froeae 

than  cold.  Ld^Sf  ,tf8tf»^9i 

Why  it  rolls  upon  a  table.  1.^91 

Changes  the  colour  of  Some  bodieSi 

2i.i4,24«  iL  91 
Its  phenomena  when  mixed  with  fpi- 

nt  of  turpentine.  ii*^i93i 

Gravitates  in  water.  iLr24 

Whether  naturally  cold.  ii.  1 24,1 2  5 
The  heat  required  to  boil  it.  \ui6ojbl^ 
Whether  the  fame  thing  with  ice.    iL 

230 
Yields  a  tlnSure,  a  iediment.  and  a 

f^rit  11.233.  a 

Weigh*d  in  water.  ii.288,289,;do,3di 
The  nydroflatical  properties  of  it  hold 

in  other  fluids.  11289 

Its  parts  in  motion.  11.292 

RcdSfts  finking  bodies.  11.2  95,29  7 
How  and  to  what  height  ralfed  in 

pumps.  12. 300,486 ,48  7 

How  it  prefles  upon  bodies.  ii.304 
The  we2ghts  of  various  kinda  thereot. 

21.338 
The  weight  of  a  cubic  inch.      iu3  39. 

iil.45 
Its  weight  to  that  of  quick-filver.    ii. 

45S»454 
Floating  in  the  air.  11*383,384 

The  greateft  heat  whereof  ic  is  ca- 

Eable.  Ii.4i3.n. 

ether  it  be  elaflic.  11*425 — ^429 
Contains  air.  ii.425— 428,531,532 
Long  preferved  pure.  li.42  9 

Whether  convertible  Into  m.      li.430 

—433 
Broke  into  a  mifl.  li*4  3 1 

Its  penetrating  power.  il.45o,45£ 
Why  it  enters  where  air  cannot,      ii. 

45 1. n.  iii«57i 
Froze  in  vacuo.  li  45  9 

Seeming  to  boil  in  vacuo,  ii'4,7  3>474 
The  line  it  defcribes  in  pro)ecUon. 

11-479 
Its  flrange  afcent  In  a  tube  fiU'd  with 

a  compact  body.  11.4;<^ 

la 


In  comprefled  air.  iu6i  9 

How    to  bo  ob&rvcd   towards    the 

hiftory  of  a  country.  iii.  5 

Afiimisirefh  air  if  it  runs  underground. 

iii.2  9 
Leaves  a  flrong  matter  behind  in   di- 

ftillation.  ii.  7  5 

Di£K:rent  kinds  pa{s  for  the  fame.    iii. 

123 
AQs  as  a  menfiruum  in  the  earth,  ib. 
May  abound  with  petrifying  particles. 

t  iii.  1 54 

Rendered  very  (aline  without  heat. 

iii.227 
To  examine  its (refhnefs  iii. 228 — 251 
Wliat  the  beft  for  feveral  purpofcs.  iii. 

229,250 
The  principle  of  all  things.  iii.2tf5.  n. 

284—287 

Animals,    vegetables,    and  minerals 

produced  from  it.  iii. 285, 357 

Plentifully  conuin'd  in  all  bodies,   iii. 

285—287 
That  of  the  Mofaic  creation   what. 

111.287 
The  principle  not  homogeneal.  iii.420 
What  things  it  willdiflblve.iii.354,4.19 
Its  properties.  iii •34? 

Producible  from  oil  by  fire.       iii. 3  59 
■I  — by  nature,  iii. 391 

Tho'  diftiird,  will  fcrve  for  vegetation. 

iii.390 
Heated  without  fire.  iii.435 

How  much  volatile  fait  it  willimbibe. 

iii.454 
Render'd  lefs  liable  to  fteese  by  fait. 

111.455 

How  afieficd  by  the  weather,  iii.  501 

May  be  made  noxious  with  altering 

its  lenfible  qualities.  iii.  5  2  7 

Reflored  by  precipitation  from  a  high 

degree  o\  putrciadion.  iii.  5  di 

Water-JpQUts^  whence.  iii.21 :.  n. 

Wax^  yellow,  how  blanched.  ii.40 

To  imitate  fruit,  S^r.  in  wax.  1.13591 3d 

Weafon-falvet  its  virtue.        i.8  5,87,1 7 <^ 

Weather^  alterations  of  it  a£&fl  different 

liquors  diderently.  i* ;  8  3 , 5  84 

Proving  unfeafonable.  i*  <^  5  5 

Varies  at  the  fame  place  in  the  fame 

feafons.  i.5do-— (562 

Whereon  its  alterations  depend.  \.66i 

^66  i 


Prefages  of  it.  i.705.  ii.?77— 57^.  iij.5 
How  it  affeAs  the  hygrofcope.    ii.379 
Requiiites for  a  diary  ot-it.    ii.;85— 

387.  n.  iii. 36, 57 

Pr  wing  various  at  the  fame  time  and 

place.  iii.5tf,^7 

ff^eigmSt  to  make  a  few  ferve  for  many. 

i.i2i 
Hardly  to  be  keptexafl.  i.4or.  11.342 
Wens,  how  curable.  i.310 

Whales^  their  magnitude  and  weight,  i.i  3 
Wheat,  made  to  profper  on  clay.  i.  107 
Wbey\  treated  pneumatically.  ii.<5o9,(5io 
Whirl-^xind,  a  dellrudive  one.  iii.39,40 
White,  its  nature.  ii.3c — 33 

Some  animals  turn  white  in  winter. 

ii.43,44 
Why  affign'd  as  the  colour  of  lucid  bo- 
dies. ii.27,28 
Produced  by  a  mixture  of  colours,    ii. 

27,2s.  n. 
Why  worn  by  guides  in  the  dark,  ii.zp 
Renefls  the  moft  light.  ii.29,30 

Whether  it  receives  all  colours.       ii. 

27.  n. 47 
Diftinguifh*d  from  black  by  the  touch.- 

ii.457,458 
A  white  body  turn'd  yellow.         ii.91 

Two  white  bodies  aftording  a  beauti- 
ful red.^  ii.98 
White  objcfis  the  moft  vifible.  iii.  595 
Whitenefs,  whence.  i.280.  iii.105 
What.  ij.2r.  n.-27. n« 
Produced  on  the  furface  of  water,    ii. 

Produced  in  glafs,  cryQal,  granats,C^<:. 

ii.3^1^5 
In  a  (blution  of  fliblimate.  ii.  3  7 

In  the  Cafut  montitim  of  harts-horns. 

ii.59t 

Produced  in  precipitations.      11.46,47  * 
Whites,  where  not  allowed  burial,    ii.46^ 

Remedies  for  the  whites.    iii.67d,tf  7  7 
Whitings^  treated  pneumatically.  ii.5a5» 

tf4?f<^44 
Wbitlomo-grafty  its  mediciaal  virtue,    i.  • 

14,44,85.  iii. 580 

Whitl^^s,  remedies  fr)r  them.      iiLdv? 

Willow^  its  growth  from  water,    iii.  284 

]^/>/i^^f/»5>theirufeandcoiitrtvance.i.i  28 

Their  force.  ^  ^  i.475 

Defcribedf        iLjtfa-— )tf4.  iiLi8,i9 

Winds, 


Iftds^  mMj  prefisrve  bodies  from  putre- 
fa£lion.  i.30 

Pfognoftics  of  them.  1.70  5^^o6•  iii.40 
Whence  they  have  their  coldnefs.i.  71^ 
Whether  the  caufe  of  cold.  1.7  r  i — 7  id 
Whether  they  all  cool.  i.7 15,715 

Whether  they  are  cold,  i.66^ — 66  f 
Their  power  to  alter   the  weather, 

i.dtfi— 665 
Take  from  the  weight  of  bodies.ii.  379 
Their  qualities  hard  to  fettle.  ih. 

Partake  of  the   nature  of  the  region 
over  which  they  blow.  ii«399 

.Particulars  of  them  in  j^merica*  iii.39 
How  they  Wow  at  Teneriff.  ib» 

How  at  {[af/gier.  iii40 

Found  fometimes  flrong  at  the  tops 
^f  mountains  iii.;9,54 

Hot  and  iUfling  at  Morocco^  &c.    iii. 

5a»5?>54 
Panicularities  of  them  ^xArchangel 

and  New-^Etigland.  iii  5  2, 54 

A  red-wind  deitru^Hve.  iii. 'Jo 

A  very  cold  wind  flifling.  iii.70 

A  pciK>nous  wind  in  A/eJbfotamia.in.f^ 

jyinc jtum^d  to  vinegar  by  morion.  1.47 1  .n. 

Its  ilcam  in  fermentation  poifonous. 

ii.4<l7 

The  air  contained  in  claret-wine.    ii. 

434f53* 
•Prefcrvcd.  iu6^6 

Theefie^Hsofcoldthcreon.iii.  280,281 

Ajpcculiarfpirit  drawn  from  it.      iii« 

3c^4>5C5 

Produftive  of  fait.  iii.}  5 1 

A  quick  way  of  making  raifin  wine. 

111.383 

A  volatile  fpirit  gained  from  its  lees. 

111.3^4 

'TVines^  frozen.  l6oy ^609^610 

Have  various  namelefs  taftes.       ii.  1 2 

WirCy  gilt  wireftriptofits  coat.      1.404 

That  of  filver  and  gold  drawn  to  a 


great  fitienefs. 
IJo^/ft  ufed  for  indigo. 

Dyes  with  uncertainty* 
Wowb^  for  an  ulcer  in  it. 

For  its  falling. 
Womb  ngeJicims. 
JJ'Ud^  is  differently  qualified  for  fervice. 

i.151 
How  (eaibn'd  for  fea-fcrvicc.      i.i  3  5 

THE 


ib, 

i.135 

u\69 

iii.(^7  3 

iii  'J  78 

iii.<J77>(J78 


Made  loft  and  fignrahle.  i-i  30 

Some  U  Arongeft  in  its  heart.      i.i8o 
Exhalable.  i«397i39S 

'Its  porofi ty .  {•4  ;  I  »4  5  £ 

Has  an  inteftine  motion.  i.4^c 

The  time  requir'd  to  (eaion  it.         f>. 
Affords    acid  fpiritt  by   diftillation. 

1.5^7.  iii. 301 
A  wood  fmell ing  Ii  ke  humandung.i  .547 
How  afleded  by  froft.  i-594>^o8 

May  rife  or  fink  in  water.  11.-^6% 

Powerfully  imbibes  the  moifture  of 

the  air.  '       '^V^^^^l 

May  yield  a  volatile  fait  in  diftillation. 

iii.zdS 
Its  analyfis.  m.^i6 

U 'ed  tor  candles.  ii L 3 1 8 

The  Worlds  howfiimifhed*  ii.a7i 

Whether  made  fblely  for  man.  ii.i  51 
Its  extent.  ii.i^^.  Cf;  o. 

Other  worlds  befides  the  (olar  fyftem. 

11.170 

Warms y  to  cure.  iii.  5  5 1  ,^  78 

Wbrm'xood^  affefls  the  air.         -    i^^iS 

Hurts  the  head  and  eyes.  iii.578 

ff^//f;/^j,fuccefsfully  cured  by  fimples.i.5^ 

How  healed.  ii.141 

To  cure  them.  iii.^78,6.79 

Writh^^  pra£lifed  without  blacking  tbe 

'fingers.  1.114,115 

Pra£li(ed  upon  iron  inftniments.  1.528 

To  make  new  writing  appear  old.i.i  1 5 

Difcharged  out  of  parchment.    i.ii5 

Written  hand  graved.  ^  i.i  3^ 

A  whole  page  of  writing  copied  at 

once.  i.i3tf 

Y. 

YEllcXy  a  fine  one  produced  in  a  white 
body.  11.91 

Pfoducodfrom  a  green.  ii.95 

Z. 

ZAffora^  ufed  to  tinge  glafs.         ii.py 
7jnk^  diflblvcd  in  an  urinous  fpiriff 
and  not  precipitated  by  an  acid.]. 521 
Its  folvenrs.  1.541 

Gives  different  taftcs  to  different  men* 
flruums.  1-541 

Makes  copper  refembic  gold.     11. 1  co 
Gains  weight  by  ignition.    ii.39i»394f 

595 

Diffolvcd  in  fpirit  of  human   blood. 

411.478 
Elf  2). 


